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WATER  QUALITY  INVENTORY  AND  nANAGERENT  PLAN 
UPPER  f'lISSOURI  TRIBUTARIES  BASIN,  IlONTANA 


I . lUTRODUCTIOIl 

This  report  presents  water  quality  and  water  quality 
related  information  in  the  Upper  Missouri  tributaries 
basin  (Figure  1 and  Plate  I) . The  Upper  Missouri  tribu- 
taries basin  is  one  of  sixteen  basins  designated  by 
the  state  of  Montana  for  preparation  of  v/ater  quality 
management  plans.  The  Federal  Water  Pollution  Control 
Act  Amendments  of  1972  (P.L.  92-500)  have  directed 
states  to  prepare  such  plans  as  part  of  a nationwide 
program  for  controlling  water  pollution. 

The  primary  purpose  of  this  report  is  early  delineation 
of  apparent  water  quality  and  water  quality  related 
problems.  For  this  reason,  considerable  time  is  spent 
discussing  factors  affecting  water  quality  (Figure  2) . 

It  is  particularly  important  to  note  that  events 
occurring  within  one  category  may  become  measurable 
only  after  passing  through  one  or  more  intermediate 
steps.  This  approach  will  permit  early  formulation  of 
in-depth  studies  for  specific  problems.  In-depth 
studies  are  necessary  precursors  to  development  of  plans 
for  problem  correction.  History  indicates  many  uses  of 
streams,  particularly  fisheries,  are  lost  so  slowly 
that  little  notice  is  taken. 

Secondary  objectives  of  this  plan  are  to  provide  the 
state  with  water  quality  data  and  related  information 
to  (1)  determine  water  quality  characteristics  of  all 
natural  and  waste  waters,  (2)  develop  a management 
strategy  for  maintaining  and  enhancing  the  auality  of 
waters  in  the  basin,  and  (3)  provide  information  needed 
to  determine  whether  Montana's  water  quality  standards 
are  being  met  and  will  continue  to  be  met.  Also  in- 
cluded is  a description  of  physical  characteristics 
of  the  basin.  General  methodology  used  in  this  study 
was  the  compilation  and  evaluation  of  existing  v/ater 
quality  data  and  related  information.  Where  information 
was  deficient,  field  investigations  and  water  and 
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FIGURE  2.  RELATIONSHIP  BETWEEN  WATER  QUALITY  AND 
WATER  QUALITY  RELATED  SUBJECT 
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wastewater  sampling  and  analyses  were  conducted  to 
obtain  needed  information. 

This  investigation  does  not  present  a detailed 
analysis  of  the  area's  resources  but  summarizes 
water  quality  related  information.  As  additional 
information  becomes  available,  the  Upper  Missouri 
tributaries  basin  water  quality  management  plan  will 
be  revised  and  updated  as  part  of  Montana's  continuing 
planning  process. 

Assistance  in  obtaining  information  for  this  report 
was  obtained  from  a number  of  agencies  and  persons. 

The  Montana  Department  of  Natural  Resources  and  Con- 
servation provided  information  on  land  use,  water  use, 
economy  and  population.  Federal  waste  discharge  per- 
mit information  was  obtained  from  Richard  T.  Montgomery 
U.  S.  Environmental  Protection  Agency  State  Engineer 
for  Montana.  The  Montana  Department  of  Fish  and  Game 
supplied  fisheries  information. 

Abbreviations  and  symbols  used  in  this  report  are 
defined  when  first  used  and  again  defined  in  Appendix  A 
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II. 


SUMMARY  AND  CONCLUSIONS 


Non-point  sources  related  to  land  use  are  the  most 
serious  water  quality  problems  in  the  Upper  Missouri 
tributaries  basin.  Logging,  overgrazing,  stream 
hydrograph  manipulation  by  reservoir  storage, 
increased  subdivision  development,  and  irrigation 
have  been  identified  as  important  factors  which  affect 
or  may  affect  water  quality  in  the  basin. 

There  are  11  municipal,  seven  agricultural,  and  four 
industrial  dischargers  in  the  Upper  Missouri  tribu- 
taries basin.  Permits  have  been  issued  under  the 
joint  state-federal  discharge  permit  system  for  16 
of  these  discharges.  Permits  for  the  remaining  six  are 
pending.  Compliance  schedules  have  been  established 
for  seven  municipal  and  no  industrial  discharges,  and 
secondary  treatment  is  required  of  municipal  discharges 
by  July  1,  1977.  In  addition,  effluent  discharged  from 
the  Bozeman  sewage  treatment  plant  must  meet  more 
stringent  limitations  by  July  1,  1977. 

Even  with  the  application  of  best  practicable  and 
secondary  treatment  to  industrial  and  municipal  dis- 
charges, respectively,  all  waters  in  the  Upper 
Missouri  tributaries  basin  will  not  meet  water 
quality  standards.  Grasshopper  Creek  will  remain 
water  quality  limited  due  to  high  sediment  loads  from 
adjacent  land.  The  Madison  River  will  remain  water 
quality  limited  because  of  high  arsenic  and  fluoride 
concentrations  attributed  to  thermal  springs  in  Yellow- 
stone National  Park.  The  Boulder  River  from  Basin, 
Montana,  to  the  USGS  station  near  Boulder,  Montana, 
plus  its  tributaries  Cataract  and  High  Ore  Creeks, 
should  be  redesignated  water  quality  limited  because 
of  high  toxic  metals  concentrations  which  have  caused 
serious  degradation  of  the  indigenous  biological 
community.  Based  on  a waste  load  allocation  study  by 
Stuart,  et.al.  (July  25,  1974) , water  quality  stan- 
dards for  the  Gallatin  River  drainage  probably  will 
be  met  when  the  sewage  treatment  plant  for  Bozeman, 
Montana  is  upgraded  to  secondary  treatment  standards. 

Several  communities  in  the  basin  need  to  upgrade  their 
sewage  treatment  facilities  if  treatment  standards  are 
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to  be  met.  As  a result,  facilities  planning  is  underway 
in  most  basin  communities.  Total  estimated  cost 
(including  facilities  planning)  to  achieve  required 
treatment  levels  for  public  sewage  treatment  facilities 
in  the  basin  is  $7,301,000. 

A surveillance  plan  for  continued  monitoring  of  water 
quality  in  the  Upper  Missouri  tributaries  basin  is 
described  in  this  plan. 


III.  RELATED  INVESTIGATIONS  AND  PLANS 


lECHNICAL  INVESTIGATIONS 

Numerous  water  quality  and  water  quality  related  investi- 
gations have  been  conducted  on  streams  in  the  Upper 
Missouri  tributaries  basin.  Most  of  these  have  been 
associated  with  master's  or  doctoral  research  through 
the  Montana  university  system  (Table  1) . 

Physical,  chemical,  bacteriological,  and  biological 
surveys  in  the  Upper  Missouri  tributaries  basin  were 
conducted  from  October  1959  to  September  1961  (Montana 
State  Board  of  Health,  1960,  1961).  Data  contained  in 
these  reports  are  of  limited  usefulness  due  to  changes  in 
the  drainage  and  limited  sampling.  Numerous  field  in- 
vestigations and  studies  have  been  conducted  by  the  Montana 
Department  of  Health  and  Environmental  Sciences  and  the 
Montana  Department  of  Fish  and  Game.  Studies  and  field 
investigations  which  pertain  to  this  report  are  discussed 
in  Sections  VIII  and  IX. 

The  Montana  Water  Resources  Board  (now  the  Montana  De- 
partment of  Natural  Resources  and  Conservation,  Water 
Resources  Division)  has  published  water  resources  sur- 
veys for  all  counties  in  the  Upper  Missouri  tributaries 
basin.  These  surveys  are  concerned  primarily  with  exist- 
ing and  potential  irrigation  development  and  contain  con- 
siderable data.  Applicable  sections  of  these  surveys  are 
discussed  in  Sections  IV  and  VIII. 

The  Montana  Department  of  Planning  and  Economic  Develop- 
ment published  county-wide  water  and  sewer  plans  for  all 
counties  in  the  Upper  Missouri  tributaries  basin.  These 
plans  delineate  existing  and  future  water  and  sewer  col- 
lection and  treatment  facilities  for  all  communities  in 
the  Upper  Missouri  tributaries  basin.  Applicable  portions 
of  these  surveys  are  discussed  in  Section  VI. 

An  interim  water  quality  management  plan  has  been  written 
for  the  Missouri  River  basin  above  Ervin  Ridge  (Montana 
Department  of  Health  and  Environmental  Sciences,  January  25, 
1972)  . 
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AREAWIDE  WASTE  TREATMENT  MANAGEMENT  PLANS 


Blue  Ribbons  of  the  Big  Sky  Country  Areawide  Planning 
Organization  has  received  a grant  for  $475,000  under 
section  208  of  the  Federal  Water  Pollution  Control  Act 
Arrendments  of  1972  to  maintain  and  enhance  water  quality 
in  the  Gallatin  and  Madison  River  drainages.  Planning 
efforts  will  begin  in  July,  1975.  The  grant  will  provide 
funding  for  24  months. 


SECTION  201  FACILITY  PLANS 

Plans  with  grant  assistance  are  being  prepared  for  the 
communities  of  Dillon,  Whitehall,  Sheridan,  Three  Forks, 
Manhattan,  Bozeman,  Ennis,  and  Big  Sky.  Willow  Creek  and 
Amsterdam-Churchill  are  preparing  facility  plans  without 
a grant;  however,  the  methodology  has  been  approved  by  the 
Montana  Department  of  Health  and  Environmental  Sciences. 
Sewage  treatment  facilities  at  Belgrade  have  been  com- 
pleted; there  are  no  additional  needs  at  Belgrade.  Sewage 
treatment  facilities  at  Virginia  City  essentially  are 
complete;  however,  the  final  grant  payment  has  not  been 
made. 


LEVEL  B PLANS  AND  OTHER  FEDERAL  PLANS 

A seven-volume  study  entitled  the  MISSOURI  RIVER  BASIN 
COMPREHENSIVE  FRAMEWORK  STUDY  (1971)  is  the  only  federal 
state  study  which  has  been  made  for  the  Missouri  River 
drainage.  The  Upper  Missouri  tributaries  basin  is 
included  in  the  Upper  Missouri  sub-basin  of  the  federal- 
state  study.  A Level  B plan  encompassing  the  Upper 
Missouri  tributaries  basin  was  started  under  the  Western 
United  States  Water  Plan  but  not  completed  because  of 
budget  cuts.  Status  of  the  plan  is  unknown.  Type  IV 
planning  in  Montana  is  administered  by  the  U.  S.  Depart- 
ment of  Agriculture.  Type  IV  planning  has  not  been 
initiated  for  the  Upper  Missouri  tributaries  basin. 
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IV.  BASIN  PHYSICAL  CHARACTERISTICS 


The  Upper  Missouri  tributaries  brsin  (Plate  I) , which  in- 
cludes southwestern  Montana  and  northwestern  Yellowstone 
Parky  is  characterized  by  several  large  and  distinct 
mountain  ranges  separated  by  broady  flat  agricultural 
valleys  with  extensive  irrigation  development.  The  basin 
is  drained  by  the  Gallatin^  Madison,  and  Jefferson  rivers, 
which  join  to  form  the  Missouri  River  near  Three  Forks, 
Montana  (Plate  I) , All  of  Beaverhead  and  Madison  counties, 
most  of  Gallatin  County,  and  portions  of  Park,  Broadwater, 
Jefferson,  Silver  Bow,  and  Deer  Lodge  counties  (Plate  I) 
make  up  the  basin.  Eight  sub-basins  comprise  the  Upper 
Missouri  tributaries  basin.  These  are  the  Red  Rock, 
Beaverhead,  Big  Hole,  Ruby,  Madison,  Gallatin,  Jefferson, 
and  Boulder  River  drainages.  Population  in  the  basin 
has  been  sparse  but  strongly  tied  to  agriculture;  how- 
ever, agricultural  dominance  is  declining  (Stuart,  et.  al., 
1974)  . Aesthetic  qualities  of  the  basin  have  resulted 
in  a significantly  increased  tourist  and  recreation- 
based  industry  in  recent  years  and  in  the  attraction 
of  many  new  residents  within  the  last  five  years. 


CLIMATE 

Peak  precipitation  occurs  in  May  and  June  followed  by  a 
second  lesser  peak  in  September,  November  through 
February  is  the  driest  portion  of  the  year.  Heaviest 
precipitation  occurs  on  the  western  or  windward  slope 
of  the  mountains.  Precipitation  in  the  Upper  Missouri 
tributaries  basin  is  in  the  12  to  20  inches  per  year 
range  in  the  valleys;  however,  precipitation  in  the 
mountains  is  much  greater  (Water  Resources  Survey  for 
Madison  County,  1954) . Skies  are  often  cloudy,  and 
frequent  periods  of  showers  or  general  rains  occur  in 
spring  months.  Summer  and  early  fall  months  are 
characterized  by  long  periods  of  clear,  sunny  weather. 
General  rains  are  uncommon  during  this  period.  The  growing 
season  is  short--generally  varying  between  90  and  120 
days.  Freezing  temperatures  may  occur  as  late  as  mid- 
June  and  as  early  as  the  first  week  of  September.  The 
movement  of  cold  Arctic  air  masses  into  the  Upper  Missouri 
tributaries  basin  in  winter  months  may  result  in  below 
zero  temperatures  for  several  days  at  a time. 
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There  are  42  operating  weather  stations  in  the  basin 
(Table  2) . Precipitation  and  temperature  records  for 
stations  at  Bozeman  (Montana  State  University)  and 
Lima  (Figure  3)  are  representative  for  the  basin. 


TABLE  2.  WEATHER  STATIONS  IN  THE  UPPER  MISSOURI 

TRIBUTARIES  BASIN 


Years  of  Record 

Station  Name  Temperature  Precipitation  Gage  Type 


Alder 

- 

14 

Non- recording 

Alder  17S 

16 

16 

Non-recording 

Anceney 

- 

20 

Non-recording 

Apex  2 NW 

— 

22 

Non- recording 

Basin  3W 

— 

2 

Non-recording 

Basin  16  WSW 

— 

26 

Storage 

Belgrade  FAA  AP 

31 

31 

Recording 

Boulder  State  School 

38 

38 

Non-recording 

Boulder  15  S Whitetail 
Bozeman  Montana  State 

25 

Storage 

University 

91 

95 

Non-recording 

Bozeman  6W  Exp.  Farm 

7 

7 

Non- recording 

Bozeman  12  NE 

21 

22 

Non- recording 

Cameron 

— 

35 

Recording 

Clark  Canyon  Dam 

— 

25 

Recording 

Dillon  FAA  AP 

32 

32 

Recording 

Dillon  WMCE 

73 

78 

Non-recording 

Dillon  9 SSE 

— 

25 

Recording 

Divide  2 NW 

24 

24 

Recording 

Elkhorn  Hot  Springs 

— 

35 

Recording 

Ennis 

53 

54 

Non-recording 

Gallatin  Gateway  9SSW 

— 

22 

Non-recording 

Gallatin  Gateway  26SSW 

6 

6 

Non- recording 

Glen 

12 

14 

Non-recording 

Grant 

— 

17 

Non-recording 

Hebgen  Dam 

55 

58 

Recording 
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station  Name 


Years  of  Record 

Temperature  Precipitation  Gage  Type 


Jackson 

18 

23 

Non-recording 

Lima 

38 

50 

Recording 

Logan 

-- 

8 

Recording 

:ianhattan 

— 

20 

Non-recording 

Mon id a 

— 

19 

Non-recording 

Mon id a 17  NE 

— 

25 

Storage 

Monida  13  NNE 

— 

25 

Storage 

Norris  3 ENE 

14 

15 

Non-recording 

Norris  Madison  PH 

65 

66 

Non- recording 

Pony 

13 

13 

Non-recording 

Silver  Star 

— 

25 

Non- recording 

Twin  Bridges 

12 

22 

Non-recording 

Virginia  City 

12 

22 

Non-recording 

Virginia  City  22  SSE 

— 

11 

Storage 

West  Yellowstone 

43 

43 

Non-recording 

Wisdom 

37 

38 

Recording 

Wise  River 

— 

25 

Non-recording 
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riGURH  3.  TYPICAL  NORMAL.  TEMPERATURES  AND  PRECIPITA- 
TION FOR  UPPER  MISSOURI  TRIBUTARIES  BASIN 
(Bastcl  or  MO  A A -for  Mor-t  ?>4  U r > (4  Li  •T'V  ^ 

Vro*^  I9S\  -Vo  \9GO) 
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HYDROGEOLOGY 


Groundwater  is  available  widely  in  the  Upper  Missouri 
tributaries  basin  and  is  used  for  stock,  domestic,  irri- 
gation, and  municipal  purposes.  Occurrence,  avail- 
ability, and  quality  of  groundwater  in  the  Upper  Missouri 
tributaries  basin  is  related  closely  to  geological  con- 
ditions. The  area  has  a long  and  complex  geological 
history  and  contains  a wide  variety  of  rock  types  of 
many  different  geological  ages.  The  basin  is  character- 
ized by  large  mountain  ranges  and  broad,  alluvial-f illed 
valleys.  Geological  history  of  the  basin  includes  long 
periods  of  sedimentation,  structural  deformation,  im- 
placement  of  large  instrusive  masses,  erosion,  and 
glaciation. 

Bedrock  formations  in  the  basin  include  a variety  of 
rock  types  of  Pre-Cambrian  age  (over  600  million  years 
old) . These  Pre-Cambrian  rocks  outcrop  in  mountain 
ranges  in  the  basin  but  generally  yield  little  water 
to  wells,  except  in  fractured  zones  where  small  to 
moderate  quantities  of  good  to  excellent  quality  water 
can  be  obtained.  A variety  of  rocks  of  Paleozoic  age 
(230  to  630  million  years  old) , including  shale,  sand- 
stone, quartzite,  limestone,  siltstone,  and  dolomite, 
are  exposed  over  broad  areas  in  the  mountainous  portions 
of  the  basin.  Generally,  groundwater  has  not  been 
developed  in  these  rocks,  but  small  to  moderate 
quantities  of  good  quality  water  should  be  available. 

Bedrock  formations  of  Mesozoic  age  are  exposed  generally 
in  the  same  areas  as  those  of  the  Paleozoic  age.  Strata 
of  Mesozoic  age  (65  to  130  million  years  old)  includes 
sandstone,  limestone,  shale,  and  siltstone.  Few  wells 
have  been  drilled  into  these  rocks;  however,  they  are 
thought  to  contain  small  to  moderate  quantities  of  good 
quality  water. 

Both  intrusive  and  extrusive  igneous  rock  are  in 
the  basin  in  a number  of  locations,  particulatly  the 
mountain  ranges.  These  rocks  contain  small  to  moderate 
quantities  of  good  quality  water  in  fractures  and 
supply  water  to  numerous  springs.  Very  few  wells  have 
been  drilled  into  these  intrusive  rocks. 

Sediments  of  Tertiary  age  are  present  over  broad  areas 
in  valleys  along  the  Ruby,  Madison,  Jefferson,  and 
portions  of  the  Gallatin  and  Big  Hole  and  Beaverhead 
drainages.  Tertiary  sediments  include  thick  layers  of 
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sandstone,  volcanic  ash,  and  unconsolidated  to  semi- 
consolidated  mixtures  of  sand,  gravel,  silt,  and  clay. 
Tertiary  sediments  with  thicknesses  that  range  from  a 
few  feet  to  several  thousand  feet  are  derived  principally 
from  erosion  of  nearby  mountains.  In  most  areas,  water 
yields  from  Tertiary  materials  are  small  but  are  adequate 
for  stock  and  domestic  use.  Tertiary  sedimentary  rocks 
yield  large  quantities  of  good  quality  water  in  some 
areas . 

Glacial  deposits  of  Pleistocene  age  (20,000  to  1,000,000 
years  old)  are  present  in  higher  mountains  of  the  basin. 
Glacial  moraines  consisting  of  compacted  mixtures  of 
boulders,  gravel,  silt,  sand,  and  clay  have  been  de- 
posited in  many  of  the  high  mountain  drainages.  These 
glacial  deposits  occupy  small  areas  and  are  of  little 
significance  to  the  basin's  groundwater  resources. 
Generally,  these  formations  yield  small  to  moderate 
amounts  of  good  quality  water,  and  in  some  areas,  they 
yield  large  quantities  of  good  quality  water  to  wells. 
Alluvium  of  Pleistocene  and  Recent  (less  than  20,000 
years  old)  age  is  present  along  major  streams  in  the 
basin.  The  alluvium  ranges  in  thickness  from  a few 
feet  to  over  1,000  feet  and  consists  of  unconsolidated 
mixtures  and  layers  of  sand,  gravel,  silt,  and  clay. 
Alluvial  deposits  include  terrace  deposits,  outwash  fans, 
and  floodwash  deposits.  Groundwater  from  the  alluvium 
is  widely  used  as  a source  of  stock  and  domestic  water 
in  the  basin. 

Two  groundwater  pollution  problems  have  been  identified 
within  the  basin.  There  are  acid  mine  drainages  within 
the  basin,  particularly  in  the  upper  Boulder  River 
watershed  (Section  VI) . Gasoline  pollution  of  ground- 
water  near  Bozeman  has  been  investigated,  but  economic 
corrections  are  unavailable.  Sewage  stabilization 
lagoons  commonly  have  seepage  into  the  groundwater  and 
create  localized  areas  of  groundwater  pollution;  however, 
there  have  been  no  problems  due  to  lagoon  seepage  reported 
for  the  basin.  There  are  approximately  18  sewage  lagoons 
in  the  basin. 

Septic  tank  and  subsurface  disposal  of  wastes  create 
localized  areas  of  groundwater  pollution.  Where  there 
are  large  numbers  of  septic  tanks  and  individual  water 
supplies  using  wells,  groundwater  pollution  can  occur 
and  lead  to  public  health  problems  if  disposal  systems 
are  not  properly  designed  and  located.  However,  there 
have  been  no  problems  of  this  type  reported. 
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SOILS 


Soil  groups  most  widely  represented  in  the  Upper  Missouri 
tributaries  basin  are  those  developed  on  forested  up- 
lands, the  forest  grassland  ecotone,  fans,  terraces,  and 
recent  alluvium,  imperfectly-drained  bottomland,  and 
those  developed  from  fine-textured  material  in  the  higher 
valleys  and  foothills  adjacent  to  mountainous  areas. 

Fine-textured  soils  have  evolved  on  large  areas  of  the 
forested  mountain  slopes  from  a mixture  of  sedimentary 
and  igneous  rocks.  The  clay  subsoil  is  very  hard  when 
dry . 

Shallow  soils  have  developed  over  sandstone  bedrock  on 
sloping  to  steep  uplands.  Stony  loams  have  been  formed 
on  stony  material  derived  from  quartzite  and  argillite. 
Subsoils  are  a mixture  of  silt,  sand,  gravels,  and  stones 
and  extend  to  a depth  of  six  feet.  Stony  loams  also  have 
developed  over  hard  dolomitic  limestone  on  steep  mountain 
slopes.  They  have  a nearly  white  surface  layer,  a clayey 
subsoil,  and  a lime  zone  at  about  two  feet.  Other 
stony  loams,  characterized  by  a reddish-brown  horizon 
just  under  the  mat  of  forest  litter,  have  been  formed 
over  fractured  bedrock,  which  is  encountered  at  depths 
ranging  from  20  to  40  inches. 

Generally,  loams  have  been  developed  on  glacial  till  and 
outwash.  The  solum  is  usually  12  to  20  inches  thick. 

Soils  of  the  forested  mountain  slopes,  especially  the 
finer  textured  soils,  have  a water  erosion  potential. 

These  soils  are  used  mainly  for  timber  production,  wild- 
life, and  watershed. 

Loamy  soils  with  a gravelly  clay  loam  subsoil  have  been 
formed  over  deep  unconsolidated  alluvium  in  the  vicinity 
of  the  grass-forest  ecotone.  In  the  same  ecotone,  soils 
with  a dark  colored  surface  horizon  have  been  formed 
over  limestone  and  calcareous  bedrock,  which  generally 
are  encountered  at  depths  of  less  than  40  inches.  These 
soils  are  used  for  range,  hay,  and  some  grain  production. 

Medium  textured  soils  have  been  formed  on  Recent  alluvium, 
some  of  which  are  imperfectly  drained  and  on  older  bench 
edges.  Soils  on  deep  calcareous  alluvium  usually  have  a 
thin,  platy  surface  soil  which  overlies  a high  calcareous 
subsoil.  At  about  two  feet,  gravel  accounts  for  30  to 
50  percent  of  the  volume.  Lime  coated  gravels  may  extend 
five  feet  below  the  surface. 
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A thin  surface  soil  overlies  calcareous  silt  loam. 
Horizons  with  30  to  50  percent  gravel  by  volume  are 
encountered  at  about  two  feet,  A gravel  layer  in  which 
gravels  are  coated  with  lime  may  extend  to  five  feet. 

On  level  to  sloping  benches,  soils  are  formed  on  thin 
deposits  of  alluvium  over  weakly  consolidated  calcareous 
sediments.  Lime  accumulations  are  encountered  at  15 
inches.  Some  of  these  soils  are  used  for  grain  and 
hay  production;  some  are  irrigated.  Wind  erosion  can 
present  a problem  on  these  soils.  Imperfectly  drained 
soils  have  management  problems  associated  with  high 
groundwater  conditions. 

Better  agricultural  soils  in  the  basin  have  been  formed 
on  deep,  calcareous  silty  material,  probably  deposited 
by  wind.  There  is  a moderate  water  erosion  hazard  on 
these  soils. 


LAND  USE 

The  Upper  Missouri  tributaries  basin  drains  about  one- 
third  of  Yellowstone  Park  and  14,669  square  miles  of 
southwestern  Montana.  Elevations  range  from  4,040  feet 
at  the  three  forks  of  the  Missouri  River  to  peaks 
exceeding  10,000  feet.  Approximate  amount  of  land 
in  the  basin  by  use  is  given  in  Table  3.  In  addition, 
much  of  the  national  forest  lands  are  leased  for 
cattle  grazing. 

Principal  dryland  crops  are  wheat,  barley,  alfalfa, 
hay,  and  oats.  Principal  irrigated  crops  are  hay, 
alfalfa,  and  small  grains.  An  increasingly  important 
land  use  in  the  basin  is  subdivision  development. 

Soil  erosion  due  to  adverse  land  uses  has  been  identified 
as  a national  problem,  Loehr  (1972)  states  soil 
delivery  to  streams  amounts  to  from  7 to  20  percent  of 
the  total  soil  loss  from  a site.  This  is  about  4 billion 
tons  of  soil  per  year  to  streams  (Wadleigh,  1968) , 

In  1974,  the  Montana  legislature  adopted  a joint  resolution 
recognizing  soil  erosion  and  resulting  sedimentation 
as  a major  problem  in  the  state  (Section  XIII) . Ogle 
and  Ross  (1972)  note  50  percent  of  the  range  lands  in 
Montana  are  being  overgrazed;  89  percent,  7 percent 
and  4 percent  of  this  rangeland  is  private,  federal 
(5  percent  Bureau  of  Land  Management  and  2 percent  Forest 
Service) , and  state  owned,  respectively.  Ogle  and  Ross 
(1972)  further  note  adequate  amounts  of  old  and  new 
vegetation  ensures  high  rates  of  water  absorption  by 
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the  soil.  Conversely,  overgrazed  range  has  a decrease 
ability  to  absorb  water,  resulting  in  runoff,  sedi- 
mentation, and  a drouthy  soil  condition,  Musgrave 
(1947)  states  rainfall,  particularly  intensity  and 
duration,  flov;  characteristics  of  the  watershed  sur- 
face, physical  soil  properties  and  vegetative  cover 
are  the  primary  factors  influencing  sediment  to  streams. 


TABLE  3.  LAND  USE  BY  AREA  IN  THE  UPPER  MISSOURI 

TRIBUTARIES  BASIN 


Use 

National  Forests 
National  Parks 
National  Wildlife  Refuge 
Irrigated  Land 
Dryland  Crop 

Pasture  and  Miscellaneous* 
Urban 
TOTAL 

*Miscellaneous 
water  areas. 


Area  - Square  Miles 
6,200 
700 
100 
914 
300 
6,445 
10 

14,669 

rangeland,  roads. 


includes  wasteland, 
and  farmsteads. 


Land  use  needs,  soil  erosion  and  sedimentation,  and 
range  management  for  Montana  have  been  discussed  by  the 
USDA  Soil  Conservation  Service  (1968,  1972)  and  the  U.  S. 
Environmental  Protection  Agency  (February  15,  1974) . 

In  addition,  each  National  Forest  v/ithin  the  Forest 
Service  system  is  preparing  detailed  multiple  use  plans. 

For  purposes  of  these  plans,  the  forests  are  divided 
into  manageable  study  units.  Completion  of  these  plans 
is  expected  to  take  a number  of  years  (Hawkes,  November  30, 
1973) . 
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Land  use  in  Montana  is  changing.  In  a study  of  the 
impacts  of  Big  Sky  of  Montana,  Stuart  (1974)  notes 
land  prices  and  market  activities  in  the  vicinity  of 
Big  Sky  appear  correlated  with  the  development.  Stuart 
(1974)  also  notes  activity  near  Big  Sky  is  symtomatic 
of  the  land  rush  occurring  in  western  Montana.  Con- 
struction related  impacts  are  believed  to  be  small  com- 
pared to  people  related  impacts  which  will  accompany 
use  of  recreational  facilities  and  the  surrounding 
environment.  The  impacts,  including  water  quality 
changes,  due  to  this  rapid  land  use  change  is  unknown. 
House  Bill  666  of  the  1975  Montana  legislative  session 
requires  disapproval  of  any  subdivisions  in  the  absence 
of  a demonstrated  public  interest. 

Dyrness  (1967)  and  Swanston  (1970)  consider  all  of 
the  western  third  of  Montana  (includes  the  Upper 
Missouri  tributaries  basin)  an  area  where  the  risk 
of  mass  movement  is  high.  So,  land  use  and  land  use 
trends  are  important.  Sv/anston  (1971)  notes  poor 
logging  practices  can  be  a high  risk  land  use  in 
areas  such  as  the  Upper  Missouri  tributaries  basin, 
noting  timber  harvest  may  permit  an  increase  in  soil 
water  content  and  disruption  of  stabilizing  root  systems. 
A Montana  Department  of  Health  and  Environmental  Sciences 
hearing  was  held  on  February  7,  1975,  concerning  logging 
practices  in  a municipal  watershed  which  precipitated 
a land  flow  (Section  VI) . 

Costs  of  correcting  erosion  and  sediment  problems 
resulting  from  poor  land  use  practices  are  high,  and 
financing  them  may  not  be  equitable.  The  EPA 
(September  1973)  notes  the  cost  of  correcting  erosion 
and  sediment  problems  resulting  from  highway  construction 
and  land  development  often  are  transferred  unjustifiably 
to  the  taxpayers.  So,  the  costs  of  remedial  measures 
may  be  borne  by  people  other  than  those  benefitting 
from  the  project.  The  Soil  Conservation  Service  (1968) 
finds  costs  for  adequate  stream  bank  protection  of 
agricultural  lands  is  too  high  for  most  private  farms 
and  ranches  and  advocates  state  or  federal  assistance. 


WATER  USE 

Major  consumptive  use  in  the  basin  is  irrigation; 
approximately  2.7  million  acre-feet  are  diverted 
annually.  Of  this,  about  1.9  million  acre-feet  are 
delivered  to  the  field  where  0.7  million  acre-feet 
is  used  consumptively  by  the  crops.  Approximately  1.4 
million  acre-feet  are  returned  as  return  flows. 
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Annual  domestic  consumptive  use  in  the  basin  is 
about  10,000  acre-feet.  Other  water  usage  in  the 
basin  is  negligible. 


DEMOGRAPHY  AND  ECONOMICS 

The  Upper  Missouri  tributaries  basin  contains  all  of 
rjeaverhead  and  Madison  counties,  most  of  Gallatin  and 
Jefferson  counties,  and  significant  parts  of  Silver  Bow 
and  Deer  Lodge  counties.  Nineteen-seventy  census  data 
from  county  census  divisions  have  been  summed  to  appro- 
ximate the  population  and  employment  of  the  basin. 
According  to  the  census,  1970  population  of  the  basin 
was  63,682  with  32,989  classed  as  urban  and  30,694 
classed  as  rural.  Communities  considered  urban  by  the 
census  are  Dillon,  Anaconda,  and  Bozeman.  Communities 
with  100  or  more  people  are  listed  in  Table  4 along 
with  their  1970  population. 


TABLE  4.  UPPER  MISSOURI  TRIBUTARIES  BASIN 
Communities  of  100  or  more  persons 


Community 

County 

1970  Popul 

Dillon 

Beaverhead 

4,548 

Wise  River 

Beaverhead 

100 

Lima 

Beaverhead 

351 

Wisdom 

Beaverhead 

154 

Boulder 

Jefferson 

1,342 

Whitehall 

Jefferson 

1,035 

Bozeman 

Gallatin 

18,670 

Manhattan 

Gallatin 

816 

Three  Forks 

Gallatin 

1,188 

Belgrade 

Gallatin 

1,307 

Gallatin  Gateway 

Gallatin 

200 

Willow  Creek 

Gallatin 

150 

Amsterdam 

Gallatin 

100 

West  Yellowstone 

Gallatin 

576 

Bozeman  Hot  Springs 

Gallatin 

100 

Ennis 

Madison 

501 

Harrison 

Madison 

175 

Pony 

Madison 

100 

Virginia  City 

Madison 

149 

Alder 

Madison 

125 

Sheridan 

Madison 

625 

Twin  Bridges 

Madison 

613 
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Table  5 gives  historical  and  projected  population  and 
total  employment  for  the  basin  from  1930  to  1985.  Basin 
population  has  been  increasing  regularly  since  1930  and 
is  projected  to  continue.  With  the  exception  of  a decline 
from  1930  to  1940,  total  employment  has  increased  during 
that  same  period.  It  is  also  projected  to  increase  to 
1985. 


TABLE  5.  UPPER  MISSOURI  TRIBUTARIES  BASIN  - POPULATION 
AND  EMPLOYMENT  - Historical  and  Projected 

1930  - 1985 


1930 

1940 

1950 

1960 

1970 

1980 

1985 

Population 

46,591 

48,386 

52,080 

57,880 

63,682 

69,472 

72,371 

Employment 

19,366 

17,462 

19,743 

20,966 

23,902 

25,696 

26,735 

Table  6 lists  1970  employment  by  gross  sectors.  Agricul- 
ture is  the  most  important  activity  except  for  category 
of  services  and  other.  The  services  and  other  category 
includes  significant  governmental  employment  as  well  as 
Montana  State  University  in  Bozeman.  Agriculture  in  the 
region  is  largely  based  on  livestock  with  much  irrigation 
devoted  to  the  production  of  livestock  feed.  The  entire 
basin  has  broad  scenic  vistas  with  economic  recreational 
activities  concentrated  near  Yellowstone  Park,  although 
they  also  are  spread  throughout  the  basin.  Big  Sky,  a 
ski-based  land  and  recreational  development  between  Bozeman 
and  West  Yellowstone  is  the  biggest  and  most  recent  such 
development. 


TABLE  6.  UPPER  MISSOURI  TRIBUTARIES  BASIN  - 
EMPLOYMENT  BY  GROSS  SECTORS  (1970  data) 


Sector 


Number  Percent  of  Total 


Agriculture 
Forestry  & Fisheries 
Mining 

Construction 
Manufacturing 
Services  & Other 


2,977 

12.5 

390 

1.6 

379 

1.6 

1,368 

5.7 

2,595 

10.9 

16,193 

67.7 

23,902  100.0 
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The  economy  and  people  of  Montana  are  inexplicably 
tied  to  the  state's  v/ater  resources.  Bozeman  and  Dillon, 
the  basin's  largest  communities,  plus  numerous  smaller 
communities,  use  surface  waters  for  domestic  supply. 

Streams  of  the  Upper  Missouri  tributaries  basin  are 
also  important  for  recreation — Montana's  third  largest 
industry.  The  Montana  Department  of  Highways  (December  11, 
1974)  estimates  the  recreation  industry  brought  $241  million 
into  the  state  in  1973.  The  executive  committee  of  the 
Montana  Task  Force  on  Economic  Development  considers  the 
tourist  (recreation)  industry  vital  to  Montana's  economy 
and  has  recommended  that  a study  be  initiated  to  determine 
if  additional  promotional  money  should  be  spent  (Boles, 
Winter,  1974) . 
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V.  MONTANA  WATER  POLLUTION  CONTROL  PROGRAM 


Water  quality  management  planning  is  a part  of  a broad, 
comprehensive  water  pollution  control  program  administered 
by  the  Water  Quality  Bureau  of  the  Environmental  Sciences 
Division.  This  program  is  described  in  the  program  plan 
of  the  Water  Quality  Bureau  (1974) . Important  elements 
of  the  state  program  are; 

1.  State  and  federal  waste  discharge  permit  program; 

2.  Water  quality  standards; 

3.  Facilities  construction  grants,  plan  review,  operation 
and  maintenance  inspections,  training  and  licensing 

of  operators; 

4.  Statewide  monitoring  and  surveillance  program; 

5.  Public  participation;  and 

6.  Enforcement. 


STATE  AND  FEDERAL  WASTE  DISCHARGE  PERMIT  PROGRAM 

The  1955  Montana  state  law  established  a waste  discharge 
permit  program.  A revision  of  this  law  in  1967  required 
a permit  for  all  discharges.  Regulations  and  a formal 
state  permit  program  were  established  in  1968  for  the 
discharge  of  sanitary  sewage  and  municipal  wastes  to 
waters  of  the  state.  In  1972,  a waste  discharge  permit 
regulation  for  confined  livestock  feeding  was  adopted 
by  the  Board  of  Health  and  Environmental  Sciences.  All 
operations  feeding  livestock  for  marketing  purposes 
within  any  confined  area  or  enclosure  not  normally  used 
for  raising  crops  or  for  pasture,  which  at  any  time  dis- 
charges drainage  water  to  a state  water,  is  required  to 
have  a permit.  Existing  operations  and  all  new  or  ex- 
panding operations  are  required  to  have  a permit. 

The  Federal  Water  Pollution  Control  Act  Amendments  of 
1972  established  a national  permit  system.  Industrial, 
municipal,  and  other  point  source  discharges  will  be 
required  to  obtain  permits  to  discharge  pollutants  into 
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navigable  waters  or  their  tributaries.  The  EPA  (U.  S. 
Environmental  Protection  Agency)  has  given  authority 
to  allow  states  to  administer  the  permit  program  pro- 
viding the  states  conform  to  certain  guidelines.  On 
June  11,  1974,  Montana  assumed  most  of  the  federal  per- 
mit program. 

Waste  discharge  permits  are  an  effective  tool  for  regu- 
lating discharge  of  potentially  harmful  effluents  into 
Montana  lakes  and  streams.  Treatment  v/orks  will  be 
required  to  meet  specific  effluent  standards.  In  most 
cases,  the  discharger  will  be  responsible  for  certain 
monitoring  information;  for  example,  sampling  and 
analysis  of  the  water  at  specified  intervals.  In  in- 
stances where  effluent  being  discharged  does  not  meet 
state  standards,  the  permit  is  issued  on  a "compliance" 
basis  with  stipulations  as  to  what  corrections  will  be 
made  and  when. 

The  act  also  provides  that  the  permit  program  will 
achieve,  no  later  than  July  1,  1977,  effluent  limi- 
tations for  point  sources,  other  than  publicly  owned 
treatment  works,  which  shall  require  the  application 
of  best  practicable  control  technology.  For  publicly 
owned  treatment  works,  secondary  treatment  of  wastes 
or  any  more  stringent  limitation  necessary  to  meet  water 
quality  standards  will  be  required  by  July  1,  1977.  The 
act  further  specifies  that  by  July  1,  1983,  effluent 
limitations  for  point  sources,  other  than  publicly  owned 
treatment  works,  shall  require  application  of  the  best 
available  technology.  Publicly  owned  treatment  works  shall 
achieve  best  practicable  treatment  by  July  1,  1983. 

These  steps  will  result  in  progress  toward  a national 
goal  of  eliminating  the  discharge  of  all  pollutants  by 
1985. 

WATER  QUALITY  STANDARDS 

Water  pollution  control  was  started  officially  in 
Montana  in  1907  with  the  passage  of  legislation  designed 
to  protect  domestic  water  supplies.  A law  passed  in 
1955  was  more  comprehensive.  It  dealt  with  the  control 
and  protection  of  water  for  additional  uses — recreation, 
agriculture,  and  industry.  The  law  also  established  a 
Water  Pollution  Control  Council  and  charged  it  with  the 
tasks  of  classifying  all  streams  in  the  state  according 
to  their  most  beneficial  uses  and  establishing  water 
quality  criteria  for  the  streams.  It  also  involved  up- 
grading the  treatment  of  wastes  going  into  the  streams. 
Montana,  thus,  became  one  of  the  first  states  to  have  en- 
forceable stream  classifications. 
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In  1965,  the  U.  S.  Congress  passed  the  Federal  Water 
Quality  Act,  which  required  that  all  states  classify 
and  establish  water  quality  criteria  for  their  inter- 
state streams  by  July  1,  1967,  This  resulted  in 
Montana  revising  its  standards  for  both  interstate  and 
intrastate  waters  and  required  a higher  degree  of  stream 
quality  than  before.  Secondary  treatment  or  the  equiva- 
lent was  required  by  municipal  and  industrial  discharges. 
Primary  treatment  or  the  equivalent  was  required  before 
passage  of  the  act. 

In  October,  1972,  the  Federal  Water  Pollution  Control 
Act  Amendments  were  passed  by  Congress,  expanding  the 
authority  of  the  Environmental  Protection  Agency.  Uni- 
form water  quality  standards  and  enforcement  procedures 
throughout  the  United  States  is  the  objective.  For 
example,  industrial  waste  dischargers  throughout  the 
nation  manufacturing  the  same  product  will  have  uniform 
discharge  requirements,  based  on  the  amount  of  product 
produced.  Again,  Montana  was  required  to  revise  its 
water  quality  standards.  The  Department  of  Health  and 
Environmental  Sciences  adopted  revised  standards  on 
July  13,  1973  (Appendix  B) , The  new  standards  became 
effective  in  November,  1973. 

Montana  water  quality  standards  serve  as  a functional 
tool  in  protecting  water  quality;  however,  there  are 
a number  of  laws,  statutes,  and  regulations  which  comple- 
ment the  water  quality  standards  and  significantly  assist 
in  protecting  water  quality. 


STATEWIDE  MONITORING  AND  SURVEILLANCE  PROGRAM 

Prior  to  1972,  Montana  had  done  little  monitoring  due 
to  lack  of  funds.  With  increased  appropriations  pro- 
vided by  the  1971  legislature  and  the  federal  govern- 
ment, the  state  greatly  increased  its  efforts.  Staff 
were  added,  and  laboratory  equipment  purchased.  The 
present  state  monitoring  program  includes  periodic  com- 
pliance monitoring  of  municipal  and  industrial  wastes, 
long-term  baseline  monitoring  of  streams,  and  a state- 
wide program  for  determining  the  general  quality  of  all 
significant  surface  waters. 

The  statewide  inventory  of  water  quality  will  identify 
areas  with  water  quality  problems  and  will  provide  basic 
data  for  water  quality  management  and  planning  programs. 
Included  in  the  monitoring  is  a statewide  assessment  of 
the  trophic  (pollution  level)  status  of  Montana's  lakes. 
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reservoirs,  and  ponds.  This  program  is  coordinated 
with  the  EPA  National  Lake  Eutrophication  Survey. 


FACILITIES  CONSTRUCTION,  OPERATION,  AND  MAINTENANCE 

A minimum  requirement  of  primary  treatment  for  all 
domestic  sewage  was  first  adopted  by  the  Montana  Board 
of  Health  in  1952.  All  of  Montana's  communities  have 
met  this  requirement,  and  many  of  the  communities  have 
upgraded  their  facilities  to  secondary  treatment  or 
are  in  the  process  of  constructing  or  planning  secon- 
dary systems.  Since  1956,  there  has  been  a federal 
grant  program  to  assist  municipalities  in  the  con- 
struction of  sewage  treatment  facilities,  including 
outfall  and  interceptor  sewers.  In  1971,  the  Montana 
state  legislature  appropriated  $4,000,000  to  aid 
municipalities  in  construction  of  these  same  facilities. 
The  1973  legislature  appropriated  $1,600,000  to  reim- 
burse municipalities  that  had  proceeded  with  con- 
struction since  July  1,  1966,  without  waiting  for  state 
grants.  With  passage  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972,  75  percent  of  eligible 
project  costs  are  federally  financed.  Due  to  a shortage 
of  federal  grant  funds,  a priority  system  for  fund 
allocation  must  be  used.  The  state,  under  EPA  guidance, 
establishes  priorities  for  proposed  waste  treatment 
projects . 

An  important  part  of  municipal  sewage  treatment  is 
proper  operation  and  maintenance  of  facilities  after 
construction  is  completed.  In  an  effort  to  improve 
operation  and  maintenance,  the  state  has  conducted 
an  operators'  school  each  year.  During  recent  years, 
this  school  has  had  about  100  operators  attending.  In 
1971,  a grant  was  obtained  from  the  federal  government 
for  employing  two  training  instructors  to  conduct 
training  programs  throughout  the  state  in  addition  to 
the  annual  school. 

An  operators  certification  program  was  established  in 
1968  following  enactment  of  a law  requiring  certification 
of  those  in  responsible  charge  of  a sewage  treatment  or 
industrial  waste  treatment  system. 


PUBLIC  PARTICIPATION 

Public  participation  in  water  pollution  control  is 
an  increasingly  important  aspect  of  the  state  program. 
Public  hearings  are  held  concerning  proposed  regula- 
tions, water  quality  management  plans,  and  waste  dis- 
charge permit  applications  where  there  is  substantial 
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public  interest.  The  state  also  has  an  environmental 
impact  statement  requirement.  Environmental  impact 
statements  or  agency  impact  determinations  are  prepared 
where  substantial  public  interest  is  indicated. 


The  public  is  also  kept  informed  by  means  of  a Water 
Pollution  Control  Advisory  Council,  which  has  been 
established  by  law  to  assist  the  Water  Quality  Bureau 
in  preparation  of  rules  and  regulations  and  in  dissemi- 
nation of  information  to  interested  groups.  Similarly, 
public  meetings  are  attended  on  request,  and  a bi- 
monthly newsletter  is  published  by  the  Department  of 
Health  and  Environmental  Sciences. 


ENFORCEMENT 

The  1955  Montana  state  law  provided  enforcement  pro- 
cedures. These  laws  were  revised  in  1971.  They  were 
again  revised  in  1973  to  provide  better  enforcement 
and  to  obtain  consistency  with  the  Water  Pollution 
Control  Act  Amendments  of  1972.  Three  attorneys  are 
now  on  the  staff  of  the  Department  of  Health  and  En- 
vironmental Sciences;  one-half  man-year  has  been 
allocated  to  aid  in  enforcement  of  water  pollution 
control  laws. 
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VI.  VJATER  POLLUTION  SOURCES 


vj  iter  pollution  in  the  Upper  Missouri  tributaries  basin 
may  be  caused  by  several  factors,  including  municipal 
discharges,  acid  mine  drainage,  runoff  from  mismanaged 
and  erodible  soils,  and  agricultural  wastewaters.  The 
impact  of  industrial,  municipal,  and  agricultural  dis- 
charges in  the  basin  is  minor.  Stormwater  and  swimming 
pool  discharges  and  solid  waste  disposal  are  not  dis- 
cussed in  this  plan  but  are  recognized  as  potentially 
significant  water  pollution  sources.  Most  swimming 
pools  discharge  to  municipal  systems,  but  a small  number 
are  believed  to  discharge  to  adjacent  watercourses. 


MUNICIPAL  DISCHARGES 

There  are  19  municipal  water  and  wastewater  treatment 
facilities  in  the  basin  (Table  7) ; of  these,  14  discharge 
or  have  the  capability  to  discharge  wastewater  to 
adjacent  streams.  The  remaining  five  utilize  evapo- 
ration and  seepage.  Lagoon  systems  are  used  most  com- 
monly to  treat  municipal  sewage;  however,  mechanical 
plants  are  used  at  Bozeman  and  West  Yellowstone  (Table  4) . 
Private  septic  tanks  with  drainfields  or  illicit  dis- 
charges to  nearby  streams  are  used  in  communities  with- 
out municipal  sewage  collection  and  treatment  facilities. 

Bozeman  and  Dillon  v/ater  treatment  facilities  utilize 
sedimentation  basins  with  simple  settling  to  remove 
suspended  solids  during  spring  runoff.  The  Bozeman 
basin  system  functions  poorly;  retained  sediment  is 
flushed  to  an  adjacent  irrigation  ditch.  The  ditch 
returns  to  Sourdough  Creek,  but  flushing  of  the  basins 
and  peak  irrigation  demand  coincide,  so  little  of  the 
sediment  likely  reaches  Sourdough  Creek.  Most  of  the 
suspended  solids  removed  by  the  Dillon  system  are 
mechanically  removed  and  disposed  on  adjacent  land; 
remaining  solids  are  flushed  to  Rattlesnake  Creek. 

Water  for  the  City  of  Butte  is  obtained  from  three  water- 
sheds. Two  of  these  lie  west  of  the  Continental  Divide, 
as  does  Butte,  and  are  discussed  in  the  VJater  Quality 
Inventory  and  Management  Plan,  Upper  Clark  Fork  Basin, 
Montana.  Third  source  is  the  Big  Hole  River  and  is 
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discussed  here.  Water  is  diverted  from  the  Big  Hole  River 
near  Divide,  Montana,  and  pumped  to  a sedimentation  basin- 
rapid  sand  filter-holding  basin  complex.  Alum,  lime, 
chlorine  and  ammonia  are  introduced  at  the  pump  station. 
Sediment  from  the  sediment  basin  is  removed  with  front 
end  loaders  for  disposal  on  adjacent  land.  Filter  back- 
wash effluent  is  retained  by  topography  on  a nearby  flat 
area  well  stabilized  by  vegetation  (Young,  1972). 

One  hundred  twenty-six  tourist  campgrounds  and  trailer 
courts  in  the  basin  are  licensed  by  the  ESB  (Environmental 
Services  Bureau,  Montana  Department  of  Health  and 
Environmental  Sciences) . Those  not  connected  to  muni- 
cipal systems  utilize  adjacent  lands  for  final  effluent 
disposal.  Septic  tanks  with  drainfields  are  the  most 
common  treatment  facility,  but  seepage  pits,  facultative 
lagoons  and  aerated  lagoons  with  seepage  cells  are  also 
used  (Peterson,  August  2,  1974).  Most  of  the  164  licensed 
motels  and  hotels  in  the  basin  are  not  connected  to  muni- 
cipal systems  and,  therefore,  use  septic  tanks  with 
drainfields  for  sewage  treatment  (Harbrecht,  February  13, 
1975)  . 
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"WBIZ  7.  MUNICIPAL  SEMMSE  A^®  WATER  TRFATMQTT 


Ccnmunity 

Bozeman 


Three  Forks 


Belgrade 


Manhattan 


Kest 

Yellowstone 


Ennis 


Pcpulation^^^  Discharge 

i97Q  1990  Penult  No  Location  Type 


18,670  26,000  W-002260?  IS6E26A  Activated 

sludge 


Receiving 

Stream  Facility  Description 

East  Gallatin  Existing  plant  conpleted  in  1970,  provides 

River  secondary  treatment  to  approximately  SOt 

of  influent  flow.  Treatment  includes  grit 
removal,  screening  and  grinding,  primary 
sedimentation,  partial  secondary  treatment, 
heated  digestion  and  chlorination  of  final 
effluent  before  discharge.  Grit  is  land- 
filled  and  digested  sludge  is  pimped  to  a 
lagoim  for  dewatering.  Dewatered  slixlgc 
is  landfilled. 


1,188  l.SOO  OT-0020401  2N1E24[»D  None 


Jefferson 

River 


1,507  1,500  MT-0021S65  1S5ES 

(no  discharge) 


Faculta-  None 
tive  lagoon 


816  950  ^f^-00218S7  1.V3ES 


Faculta-  East 
tive  lagoon  Gallatin 
River 


756 


900t^)iw  discharge,  15SSE28D  Activated  None 

Pennit  not  sludge  fol- 

issued  lowed  ^ 

polishing 
pond  and 
seepage  moats 


501  576  MT-0022136  5S1K33D0B  Paculta-  Ufadison 

tive  lagoon  River 


Raw  sewage  is  discharged  to  the  Jefferson 
River.  An  existing  18.3-acre  lagoon  is 
not  in  use  because  a severe  infiltration 
problem  is  causing  wastewater  hows  greatly 
in  excess  of  the  lift  statim. 

Four-cell  system  with  capability  to  operate 
in  a number  of  different  modes.  Two  cells 
have  surface  area  of  14  acres.  Surface 
area  of  ether  cells  is  13  acres.  Normal 
operating  dq>tli  is  five  feet. 

Two-cell  (S.S  acres  each),  series  or 
paraUel  operation;  normal  operating  depth 
is  five  feet;  second  cell  discharges  to 
irrigation  ditch  and  may  not  reach  East 
Gallatin  River. 

Activated  sludge  plant  consists  of  single 
aeration  basin  with  a 9-hour  retention  time 
at  a design  flow  of  0.45  MGD  followed  by 
tw  15,000  gallon  parallel  operated  clari- 
fiers. Effluent  from  the  mechanical  plant 
is  discharged  to  a six-acre  polishing  pond 
with  a five-foot  iterating  depth.  Final 
disposal  is  achieved  in  a 60,000  square 
foot  seepage  area.  Waste  solids  are 
landfilled. 

Single-cell,  6-acrc  lagoon  with  five-foot 
normal  operating  depth. 


Needs 

Increased  secondarv  treat- 
ment capacity  is  needed. 


Application  has  been  made 
for  an  EPA  Step  1 fncili- 
ties  planning  grant  to 
assess  needs. 


None.  New  system  com- 
pleted in  1974. 


Infiltration  has  been  a 
problem.  Application  has 
been  made  for  EPA  Step  1 
facilities  planning  grant 
to  assess  needs. 

None. 


Infiltration  has  been  a 
problem;  application  has 
been  made  for  an  EPA  Step  1 
facilities  planning  grant 
to  assess  needs 
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IN  •’W  UPPHl  MISSOURI  TRIBUBlRIB  BASIN 


EFFLUENT  CHARACTERISTICS^^) 


Dates 

Sampled 

Average  Daily 
Flow  - MGD 

Type  of 
Discharee 

BODc  - m/1 

Fecal  Colifarms 
/lOO  ml 

Total  Coliforms 
/lOO  lal 

Qilorine 

Daily  (city 
of  Bozeman) 

3.0  in  winter 
4.5  in  summer 

Continuous 

80  (winter) 
60  (sunsner) 

2/S 

0.3 

Pounds  BOD5  discharged  per  day 
and  percent  removal  in  winter 
and  Sumner  = 2,000  lbs,  60t, 

2,250  lbs  and  541,  respectively. 
TSS  discharged  « 25  mg/1  and 
625  Ibs/day  (winter)  and  25  mg/1 
and  940  Ibs/^y  (sunmer).  Winter 
and  surnner  TSS  removals  = 7St 
and  691,  respectively. 

Monthly  2/72 
to  9/72  and 
2/73  to  5/73 

6.2 

Continuous 

4.  to  89. 

f^l 

14.000  to 

180.000 

Chlo- 
rination 
not  pro- 
vided. 

None 

Facilities  in- 
spected 6/19/74 

No  discharge 

0 

Monthly  2/7Z 
to  9/72  and 
1/73  to  5/73; 
12/21/73 

0.0  to  0.65 

Continuous 

6.  to  41. 

5,600  to 
10,000 

3,400  to 
1,369,000 

Chlori- 
nation 
not  pro- 
vided. 

Average  TSS  = 20  mg/1 

Facilities  in- 
spected 6/20/74 

No  discharge 

0 

Monthly  2/72 

0.04  to  0.06 

Continuous 

7.  to  73 

»l(l) 

7,200  to  76,000 

Chlori- 

None 

nation 
not  pro- 
vided. 


discussed  here.  Water  is  diverted  from  the  Big  Hole  River 
near  Divide,  Montana,  and  pumped  to  a sedimentation  basin- 
rapid  sand  filter-holding  basin  complex.  Alum,  lime, 
chlorine  and  ammonia  are  introduced  at  the  pump  station. 
Sediment  from  the  sediment  basin  is  removed  with  front 
end  loaders  for  disposal  on  adjacent  land.  Filter  back- 
wash effluent  is  retained  by  topography  on  a nearby  flat 
area  well  stabilized  by  vegetation  (Young,  1972). 

One  hundred  twenty-six  tourist  campgrounds  and  trailer 
courts  in  the  basin  are  licensed  by  the  ESB  (Environmental 
Services  Bureau,  Montana  Department  of  Health  and 
Environmental  Sciences) . Those  not  connected  to  muni- 
cipal systems  utilize  adjacent  lands  for  final  effluent 
disposal.  Septic  tanks  with  drainfields  are  the  most 
common  treatment  facility,  but  seepage  pits,  facultative 
lagoons  and  aerated  lagoons  with  seepage  cells  are  also 
used  (Peterson,  August  2,  1974).  Most  of  the  164  licensed 
motels  and  hotels  in  the  basin  are  not  connected  to  muni- 
cipal systems  and,  therefore,  use  septic  tanks  with 
drainfields  for  sewage  treatment  (Harbrecht,  February  13, 
1975) . 
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Connunitv 

Pqiulation^**^ 
1970  1990 

Discharge 
Permit  No. 

Location 

Type 

Faculta- 

tive 

lagoon 

Receiving 

Virginia  City 

149 

149 

No  dis- 
charge*, 
permit  not 
issued. 

6S3K22B 

not  applica- 
ble 

Wisdon 

1S4 

US 

No  dis- 
charge; 
permit  not 
issued 

2SISW28 

Faculta- 
tive lagoon 

not  B^lica- 
ble 

Sheridan 

62S 

750 

Mr- 0022098 

4S1W18C 

Faculta- 
tive lagoon 

Little 
Indian  Creek 

Boulder  fTown 
plus  State 
Training  School 
and  Hospital) 

1.342 

2,770 

MT-0023078 

6N4W33DCA 

Faculta- 
tive lagoon 

Boulder 

River 

Big  Sky 

0 

? 

No  dis- 
charge; 
permit  not 
issued 

6S3F36 

Aerated 

lagoon 

not  applica- 
ble 

Whitehall 

1.03S 

1,720 

MT-0020133 

1N4H4AAD 

Faculia-  Side  Channel 

live  lagoons  of  Jefferson 
River 

IVin  Bridges 

613 

766 

No  dis- 
charge; 
Mr-002088S 

3S6W22D 

Faculta- 
tive lagoon 

None 

IVin  Bridges 
(State  Orphans' 
Hone) 

60 

No  dis- 
charge: 
permit  not 
issued. 

3S6W27B 

Faculta- 
tive lagoon 

None 

Dillon  (sewage) 

4.S48 

S.68S 

MT-0021458 

7S8W08CE 

Faculta- 
tive lagoon 

Beaverhead 

River 

Dillon  (Water) 

4.S48 

S.68S 

Permit  not 
issued 

7S9W1SW) 

Sedimen-  Rattlesnake 

tat  ion  basin  Creek 

Facility  Description 


Needs 


■niree-cell.  series  qjerated  lagoon  system;  None  This  facility 

first  two  cells  are  0.85  acres  each  with  completed. 

design  onerating  depth  of  five  feel;  third 

cell  is  about  one  acre  and  serves  as 

seepage  cell.  Design  flow  is  O.OIS  MGD. 


Construction  of  two-cell  series  or  parallel  None.  This  facility  to  be 

operated  lagoon  system  scheduled  for  can*  completed  surrer,  1974. 

pletion  in  sirnncr,  1974;  surface  area  of  each 

cell  is  l.S  acres  at  operating  depth  of  five 

feet.  Adjacent  grassland  available  for  spray 

irrigation  if  needed. 


Single-cell  vrith  surface  area  of  6.3  acres  at  Infiltration  is  a problem; 
fxve-foot  operating  depth.  application  has  been  made 

for  an  EPA  Step  I facilities 
planning  grant  to  assess 
needs. 

Three-cell  lagoon  system;  first  two  cells  are  Correct  infiltration;  pro- 

six  acres  each  and  may  he  operated  in  series  vide  secondarv  treatment 

or  parallel;  third  cell  has  surface  area  of 

6.4  acres  and  may  be  operated  only  in  parallel; 

with  first  two  cells:  normal  operating  depth 

is  five  feet. 


.Aerated  lagoon  approximately  P.S  acre  with  Filtration  and  chlorination 
14  foot  normal  (grating  depth  equipment 


TVo-cell,  parallel  (derated  lagoon  system;  Extend  collection  system  to 
each  cell  has  surface  area  of  n acres  portion  of  town  not  served 
and  operating  depth  of  five  feet. 


TVo  3-acrc  cells  which  may  he  operated  in  None 
series  or  parallel.  Normal  operating  depth 
is  five  feet. 


TVw  cells  of  approximately  two  acres  each  None 
may  he  operated  in  series  or  parallel. 

Normal  operating  depth  is  five  feet. 


Single  36-acre  cell  with  normal  operating  None 
depth  of  five  feet. 


Simple  settling  without  chemical  additions  None 
used.  Settled  solids  are  disposed  of  on 
adjacent  land. 
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EFFLUENT  CHARACTERIST 

ICS  ( 2 ) 

Dates 

Sampled 

Average  Daily 
Flow  - MGD 

Type  of 
Di  scharge 

Fecal  Colifoims 
BODc  - mg/1  /lOO  ml 

Total  Coli forms 
/lOO  ml 

Chlorine 

Remarks 

Facility  in- 
spected 
3/27/74 

0 

No  discharge 

Facility  in- 
spected 
4/2/74 

0 

No  discharge 

Monthly  1/72 
to  9/72; 
1/25/73, 
3/14/73. 

Varies  from 
0.11  in  winter 
to  0.23  during 
irrigation 
season 

Continue  IB 

S.  to  43.  Not  measured 

43.SOO  to 
l.SOO.OOO 

Chlori- 
nation 
not  pro- 
vided 

3/73,  S/73. 
10/73  fhQB) 

0.03  to  0.39 
(all  cells 
operating  in 
parallel 

Continuous 

13.  to  60.  Not  measured 

12,600  to 

2,S00,000 

Chlor- 
nation 
not  pro- 
vided 

Effluent  TSS  varied  from  7S  ng/1 
to  115  mg/1. 

6/20/74 

Monthly  1/72 
to  9/72  and 
3/73  to  S/73 

0 

Varies  from 
0.07  to  0.29 

No  discharge 
Continuous 

6.  to  19.  Not  measured 

7.000  to 

150. 000 

Chlori- 
nation 
not  pro- 
vided 

Resort  just  starting.  Sewage  treat- 
ment will  consist  of  aeration  and 
storage  ponds,  filtration,  chlorina- 
tion and  irrigation  of  final 
effluent  when  resort  fully  developed. 

Facility  in- 
spected 
4/13/74 

0 

No  discharge 

Chlori- 
nation 
not  pro- 
vided 

Design  population  equivalent  * 600. 

Facility  in- 
spected 
3/22/74 

0 

No  discharge 

Lift  station  bypass  will  permit  dis- 
charge of  raw  sewage  to  Jefferson 
River  if  punps  fail. 

Sampled  monthly  0.9 

by  city  of 

Dillon 

Facility  in- 
spected 
4/2/74 

Continuous 

Irregular 

20.  to  80. 

17.000  to 

1.100.000 

Chlori- 
nation 
not  pro- 
vided 

Design  population  equivalent  and 
.-iverage  design  flow  arc  3,700  and 
0.37  MGD,  respectively.  TSS  ■ 

80  mg/1  (4/4/74). 

Surface  water  supply  with  moderate 
turbidity  in  spring.  Basin  manually 
cleaned  as  required. 

discussed  here.  Water  is  diverted  from  the  Big  Hole  River 
near  Divide,  Montana,  and  pumped  to  a sedimentation  basin- 
rapid  sand  filter-holding  basin  complex.  Alum,  lime, 
chlorine  and  ammonia  are  introduced  at  the  pump  station. 
Sediment  from  the  sediment  basin  is  removed  with  front 
end  loaders  for  disposal  on  adjacent  land.  Filter  back- 
wash effluent  is  retained  by  topography  on  a nearby  flat 
area  well  stabilized  by  vegetation  (Young,  1972). 

One  hundred  twenty-six  tourist  campgrounds  and  trailer 
courts  in  the  basin  are  licensed  by  the  ESB  (Environmental 
Services  Bureau,  Montana  Department  of  Health  and 
Environmental  Sciences) . Those  not  connected  to  muni- 
cipal systems  utilize  adjacent  lands  for  final  effluent 
disposal.  Septic  tanks  with  drainfields  are  the  most 
common  treatment  facility,  but  seepage  pits,  facultative 
lagoons  and  aerated  lagoons  with  seepage  cells  are  also 
used  (Peterson,  August  2,  1974).  Most  of  the  164  licensed 
motels  and  hotels  in  the  basin  are  not  connected  to  muni- 
cipal systems  and,  therefore,  use  septic  tanks  with 
drainfields  for  sewage  treatment  (Harbrecht,  February  13, 
1975)  . 
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Conruiitv 

(4) 

Population 
1970  1990 

Discharge 
Permit  No. 

Location 

Type 

Receiving 

Stream 

Facility  Oe.«cription 

Needs 

Bozeman  (hater 
Si?>ply) 

18,670  26,000 

Permit  net 
issued 

5S6E06DD 

.Sedimenta- 
tion basin 

Irrigation 
ditch  and 
thence  to 
Sourdough 
(Bozeman) 
Creek 

Simple  settling  without  chemical  additions 
used.  Settle  1 solids  are  disposed  of  on 
adjacent  land. 

None 

Butte  (Kater 
Snjply) 

42,000  42,000 

OT-OOOIOS8 

1N91V8 

Filtra- 
tion plant 

South  Fork 
of  Divide 
Creek 

Rapid  sand  filtration  plant  (alim,  lime, 
anwonia,  chlorine  added) 

None 

Bozeman 

18,670  26,000 

Pending 

2S6E17 

Faculta- 

tive 

lagoon 

Unnamed 
tributary  to 
Rocky  Creek 

Three-cell  system  with  estimated  total 
surface  area  of  six  acres.  Serves  homes 
in  Uillcrest  area  (120  to  ISP  lots.  40  to 

None 

SOI  developed).  TWo  cells  not  in  use. 
Discharge  to  adjacent  coulee  is  rare. 


(1)  Not  measured 

(2)  Parameters  listed  may  not  be  corplete  for  each  sample 

(3)  Estimate 

(4)  Population  data  froa,  1970  census  and  £ra.  Coaprehensive  Area-Wide  Sewer  and  Water  Plan.  1970  (by  county)  by  Mueller  and  Kirth. 
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EFFLUENT  CMARACTERl.STIC.S  (2) 


Dates  Average  Daily 

Sanpled  Flow  - MUD 

Type  of 
Oischaree 

Fecal  Conforms  Total  Colifonas 
BOD?  - ir«/l  /lOO  ml  /lOO  ml 

Chlorine 

Facility  in- 
spected 6/20/74 
and  9/9/74 

Irregular 

Chlori- 
nation 
not  pro- 
vided 

Facility  in- 
spected 

May  19-20,  1975 

Irregular 

6/20/74,  0 

9/9/74  (no 
discharge 
either  date) 


Rqnarks 

Surface  water  supply  with  moderate 
turbidity  in  spring.  Basin  manually 
cleaned  as  required. 


No  discharge  reported  for  period  ending 
7/1/74.  Report  for  period  ending  7/1/75 
due  8/28/75.  Facility  provides  only  a 
portion  of  Butte’s  water  siqiply.  See 
Upper  Clark  Fork  River  plan  for 
remainder. 


Intermittent 
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I'ABLE  8.  INDUSTRIAL  DISaiARGLS  IN  THE  UPPER  MISSOURI  TRIBUTARIES  BASIN 
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AGRICULTURAL  DISCHARGES 


Nine  waste  discharge  permit  applications  for  agricul- 
tural operations  within  the  basin  have  been  received 
(Table  9 and  Section  IX) . Six  of  these  are  for  confined 
livestock  feeding  operations;  the  remaining  three  are 
for  return  flows  from  irrigated  lands.  There  should 
be  no  regular  discharge  from  any  of  the  operations. 

Other  agricultural  wastes  present  in  the  Upper  Missouri 
tributaries  basin  include  runoff  from  range  and  culti- 
vated lands  and  from  land  treated  with  pesticides  and 
fertilizers  (Section  VI,  Non-Point  Pollution  Sources). 
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TABLE  9.  AGRICULTURAL  DISCHARGE  PERMITS  IN  THE  UPPER  MISSOURI  TRIBUTARIES  BASIN 
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Discharge  Date  Nmi'iber  of  Esthiiated  Return  Flow 

Applicant  Name  Location  Permit  No.  Issued  Watershed  Irrigated  Acres  Acre -Feet  per  Year 


MINING  ACTIVITY 


Mining  in  the  Upper  Missouri  tributaries  basin  is  over 
100  years  old  and  generally  dormant.  However,  increasing 
metals  prices  have  spurred  renewed  interest,  so  v/ater 
pollution  problems  are  expected  to  increase  as  mining 
increases.  Mining  activities  in  Montana  are  regulated 
by  the  Montana  Department  of  State  Lands.  Land  recla- 
mation and  compliance  with  Montana's  water  pollution 
laws  are  addressed  in  regulations  of  the  Department  of 
State  Lands. 

Mining  activity  has  been  quite  extensive  in  the  Beaver- 
head, Big  Hole,  Boulder,  Jefferson,  and  Ruby  River  drain- 
ages but  slight  in  the  Gallatin,  Red  Rock,  and  Madison 
River  drainages.  Extensive  surveys  of  the  Jefferson 
River  drainage  by  the  Montana  Bureau  of  Mines  and  Geology 
(Miller,  et.al.,  March  1974)  and  the  Montana  Department 
of  Health  and  Environmental  Sciences. 

1.  Mining  appears  to  have  had  little  effect  on  water 
quality  in  the  Big  Hole,  Ruby,  Beaverhead,  and 
Jefferson  River  (excluding  the  Boulder  River)  drain- 
ages. Toxic  metals (1)  released  by  mining  appears 
insignificant.  However,  many  small  tributaries  of 
these  streams  have  been  physically  altered  by 
placering  and  the  deposition  of  tailings  and  over- 
burden into  or  on  the  banks  of  these  tributaries. 
These  physical  alterations  probably  have  resulted 

in  channel  instabilities;  however,  the  attributable 
sediment  load  may  also  cause  stream  temperatures  to 
increase  because  shade-providing  vegetative  cover 
may  have  been  lost. 

2.  The  effects  of  100  years  of  mining  activity  in  the 
Boulder  River  drainage  near  Boulder,  Montana,  have 
degraded  severely  water  quality  in  portions  of  the 
watershed.  Poor  water  quality  has  caused  suppression 
of  the  fishery  and  aquatic  life,  particularly  in 

the  Boulder  River  and  its  tributaries  between  Basin 
and  Boulder,  Montana.  Both  toxic  metals  and  metals- 
bearing  sediment  enter  the  Boulder  River  and  some 
of  its  tributaries  in  this  reach  of  the  river. 
Principal  pollution  sources  are  the  Crystal  and 
Comet  mines  (Section  VIII) . 


(1)  Toxic  metals  are  those  metals  which  have  been  shown  to 
have  adverse  biological  effects  in  only  trace  concen- 
trations. Toxic  metals  measured  routinely  in  the 
Upper  Missouri  tributaries  basin  were  cadmium,  zinc, 
copper,  and  lead.  Arsenic,  a semi-metal,  was  measured 
routinely  and  is  considered  a metal  for  purposes  of 
discussion. 
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Sand,  gravel,  and  rock  have  been  mined  for  construction 
purposes  in  all  counties  of  the  basin,  but  resulting 
water  quality  degradations  are  believed  slight  and  only 
of  a very  local  nature.  Other  non-metallic  mining  in 
the  basin  has  been  minor  and  is  not  considered  a water 
pollution  problem. 

One  waste  discharge  permit  (Table  8)  for  mining  opera- 
tions in  the  Upper  Missouri  tributaries  basin  has 
been  issued  to  Gemco  International,  Inc,  No  other 
permits  for  mining  related  discharges  in  the  basin  have 
been  issued  or  are  contemplated. 


NONPOINT  SOURCES 

Agriculture  (including  livestock  grazing  and  crop  pro- 
• duction) , logging,  mineral  exploration,  and  mining  are 
the  major  activities  in  the  Upper  Missouri  tributaries 
drainage  basin.  These  are  also  considered  the  major 
nonpoint  pollution  sources  in  the  basin.  Erosion  of 
agricultural  land,  animal  wastes  (including  wildlife) , 
and  fertilizers  can  create  nonpoint  pollution  sources. 
Siltation,  elevated  water  temperatures,  and  increases 
in  nutrients  are  quality  problems  normally  created  in 
surface  waters  in  heavily  logged  areas.  Stream  bank 
disturbance  and  poorly  constructed  roads  by  mining 
interests  have  created  sedimentation  problems.  Construc- 
tion projects  and  toxic  substances  from  geological 
fomations  are  also  other,  but  more  minor,  nonpoint 
sources.  Several  nonpoint  sources  have  been  identified 
or  are  indicated  (Table  10) . 
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TABLE  10.  STUDY  NEEDS  FOR  KNOWN  AND  INDICATED  NON-POINT  POLLUTION  SOURCES  IN  THE  UPPER  MISSOURI  TRIBUTARIES  BASIN 
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SURFACE  WATER  RESOURCES 


The  Upper  Missouri  tributaries  basin  contains  eight 
major  sub-basins  (Figure  1 and  Plate  I) . They  are 
the  Red  Rock,  Beaverhead,  Big  Hole,  Ruby,  Madison, 
Jefferson,  Boulder,  and  Gallatin  River  drainages. 

The  U.  S.  Geological  Survey  has  had  86  stream  flow 
gaging  stations  in  the  Upper  Missouri  tributaries 
basin  (Table  11) . Fourteen  of  these  remain  active. 

Stream  flows  in  the  Upper  Missouri  tributaries  basin 
are  affected  by  local  weather  conditions,  geology, 
reservoirs,  and  irrigation  (Table  12).  a major  part 
of  flow  occurs  during  spring  runoff.  However,  spring 
runoff  is  a function  of  weather  and  precipitation  and 
may  be  quite  variable  in  both  time  and  volume  of  run- 
off. March  through  early  July  is  the  most  common 
snow  melt  period,  but  warm  weather  in  mid-winter  can 
produce  significant  short-term  increases  in  stream 
flows.  Peak  flows  from  mountain  streams  tend  to  occur 
from  mid-May  through  early  July;  whereas,  foothill 
streams  may  reach  peak  stream  flows  in  March. 

Late  spring  and  summertime  flows  in  the  Big  Hole, 

Lower  Ruby,  Red  Rock,  Beaverhead,  Boulder,  Jefferson, 
and  West  Gallatin  rivers  are  regulated  extensively 
by  irrigation  requirements.  Flows  in  the  West  Gal- 
latin, Boulder,  and  Jefferson  rivers  are  known  to 
be  minimal  at  times  before  the  entrance  of  irrigation 
returns.  Portions  of  many  of  the  small  tributary  streams 
in  the  basin  are  dewatered  in  summer  for  irrigation. 
Storage  of  water  for  irrigation  is  a major  function 
of  Lima,  Clark  Canyon,  Ruby,  and  numerous  smaller 
reservoirs  in  the  basin. 

Major  streams  of  the  basin  are  discussed  separately 
because  of  varying  geological  settings  and  man-related 
uses,  which  are  important  to  an  understanding  of  the 
basin's  water  quality. 
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(1)  See  Appendix 
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TABLE  11.  SUMMARY  OF  U.  S.  GEOLOGICAL  SLAVEY  STREAMFLOW  GAGING  STATION  DATA 

(Partial  Record  Stations  Not  Included) (4) 
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(1)  See  Appendix  C. 

(2)  Data  not  continuous  for  period  shown. 
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7 -day,  Average 

uses  Minimum  Streamflow  (cfs)  10-year  y\nnual  Period  of 

Station  Name  Station  No.  Location Instantaneous  Daily  Low  Flow  Flow  (cfs)  Record 
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vO 

M3 

LO 

r-H 

rH 

CO 

rH 

rH 

O 

vO 

VD 

M3 

X) 

vO 

M3 

M3 

\0 

vD 

CTl 

CTl 

CT'. 

Oh 

CTl 

cn 

cn 

CTl 

1 — 1 

r-H 

rH 

rH 

rH 

1 

iH 

rH 

1 

rH 

1 

1 

1 

CTl 

o 

1 

I— 1 

1 

\0 

i 

cn 

cn 

1 

cn 

1 

M3 

VO 

LO 

•X 

CM 

LO 

CO 

(NI 

CO 

CTl 

CTl 

Oh 

cn 

cn 

cn 

cn 

1 — 1 

rH 

r— ( 

rH 

rH 

t — 1 

iH 

rH 

rH 

rsj 


(N1 


(NI 


Xi 


xs 


1 

0 

1 

0 

1 

0 

CD 

£=; 

0 

d 

0 

d 

X 

• H 

X 

•H 

M3 

M3 

LO 

X 

• H 

(H 

p 

e 

CT 

• 

• 

p 

• 

. 

• 

■P 

p 

-p 

p 

rH 

rH 

p 

p 

X 

OO 

CO 

O 

0 

o 

0 

LO 

o 

0 

oo 

c:o 

X 

fi: 

P> 

p 

d 

P 

X 

X 

X 

X 

X 

X 

X 

X 

1 

0 

1 

0 

1 

0 

1 0 

1 0 

1 

0 

o 

1 

0 

1 

0 

0 

(i; 

0 

d 

0 

d 

0 d 

0 d 

0 

d 

• 

0 

.a 

0 

d 

X 

•H 

X 

•H 

X 

• H 

X -H 

X -H 

X 

•H 

oo 

X 

X 

• H 

£ 

g 

p 

d 

s 

p 

X 

P 

p 

P 

p> 

p 

p 

p 

p n 

p p 

P 

p 

p 

pH 

p 

p 

o 

0 

o 

0 

o 

0 

O 0 

O 0 

o 

0 

o 

cu 

o 

0 

c 

P> 

c 

P 

d 

P 

d p 

d -p 

d 

p 

d 

■M 

d 

P 

X 

X 

X 

1 0 

I 

0 

1 

0 

0 d 

0 

d 

0 

.a 

X -H 

oo 

o 

X 

•H 

CO 

X 

E 

CO 

o 

CO 

p p 

oo 

p 

p 

• 

p 

M 

CO 

• 

O 0 

CM 

o 

0 

o 

o 

(D 

d p> 

d 

P 

d 

X 

X 

X 

X 

X 

X 

1 

0 

I 

0 

1 

0 

1 

0 

1 

0 

1 0 

0 

d 

0 

d 

0 

d 

d 

0 

.5 

0 d 

X 

•p 

X 

•p 

X 

•P 

X 

•p 

X 

Cn3 

X -H 

X 

P 

P 

P 

O 

p 

E 

rH 

p 

OM 

p 

p 

p 

p 

P 

p 

p 

p 

P 

M 

p p 

o 

0 

o 

0 

o 

0 

o 

0 

o 

CD 

O 0 

d 

p 

d 

p 

d 

P 

d 

P 

d 

+-> 

d p 

< 

X 

< 

o 

< 

PQ 

u 

Q 

PQ 

X 

o 

PQ 

X 

Q 

o 

u 

CO 

rH 

o 

CM 

(N1 

rH 

iH 

00 

rH 

CO 

CO 

CnI 

w 

•5- 

w 

o 

o 

rH 

o 

>=- 

rH 

w 

rH 

!— ( 

CO 

Co 

rH 

X 

CO 

X 

CO 

CO 

rH 

CO 

CO 

CO 

H 

CO 

CO 

CO 

rH 

OO 

LO 

rH 

rH 

VsO 

rH 

CO 

CM 

LO 

LO 

oo 

o 

o 

LO 

cn 

o 

LO 

rH 

OO 

oo 

rH 

CM 

CO 

CO 

rH 

OM 

to 

CM 

O 

o 

OM 

O 

o 

o 

O 

O 

LO 

1 

1 

1 

1 

1 

1 

1 

1 

CO 

X 

X 

X 

X 

X 

X 

X 

X 

iH 

1 

P S 

p 

•H 

P 

cej 

X 

d 

X 

ceJ 

p 

P u 

d 

0 

rP 

Is 

0 

d tn 

ctJ 

0 d 

d 

•H 

d 

0 

rP 

0 

p 

> d 

o 

P 

[— 1 

X X , 

0 

, Is 

P bO 

0 P 

X 

^ fcl 

•rH  X 

p 

d 

P 

0 X p 

P 

d 

rP 

P 

0 X 

X.  d 

is 

0 ^ 

X 

0 

rH 

0 H 

0 X d 

CJ 

0 

P 

0 »» 

> -H 

X 0 

> 

Ch 

p 

rH 

p 

> § 

P X 0 H 

rH 

O 

> d 

•rH  p 

o d 

• H •' 

d X 

CO 

d 

d 

d 

•rH 

X ^ d ^ 

’nr 

X 

CP 

<X  PQ 

X ^ 

d 

d 

o P 

X 

X 

d 

X 

o 

Dd  P 

CO  rP 

o 

•P 

CO  -h 

P 

S 

p 

X :2  X 

rH 

p 

p 

0 

Ch  d 

tn  0 

rH 

h 

•rH  X 

p 

P 

0 

0 

X 0 

0 O 0 P 

iH 

cej 

C/) 

d 6 

X -P 

c\3  0 

rH 

X d 

X 

d 

to 

> 

N 

X X 

0 rH  0 rH 

•H 

0 

0 

o rt 

d > 

P P 

•H 

d cej 

d P 

0 X 

d 

•H 

o 

d rH 

X 0 P 0 

d 

CO  X 

pic:  X 

X X Q 

DP  X 

)S  d 

d s 

W X X 

X < 

X X X Q 

59 


(1)  See  Appendix  C. 

(2)  Data  not  continuous  for  period  shown. 
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Station  Name  Station  No.  Location^ Instantaneous  Daily  Low  Flow  Flow  (cfs)  Record 
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(1)  See  Appendix  c. 

(2)  Data  not  continuous  for  period  shown. 
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uses  Minimum  Streamflow  (cfs)  10-year  Annual  Period  of 

Station  Name  Station  No.  Location Instantaneous  Daily  Low  Flow  Floiv  (cfs)  Record 
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(1)  See  Appendix  C. 

(2)  Data  not  continuous  for  period  shown. 
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7 -day  Average 

uses  Minijnuin  Streamflow  (cfs)  10-year  Annual  Period  of 

Station  Name  Station  No.  Location^ Instantaneous  Daily  Low  Flow  Flow  (cfs)  Record 
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(1)  See  Appendix  C. 

(2)  Data  not  continuous  for  period  shown. 

(3)  Township,  range  and  section  data  not  determined. 
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7 -day,  Average 

uses  . Minimum  Streamflow  (cfs)  10-year  Annual  Period  of 

Station  Naine  Station  No.  Location Instantaneous  Daily  Low  Flow  Flow  (cfs)  Record 


TABLE  12.  TYPICAL  STREAIIFLOW  DATA  FOR  UPPER  MISSOURI  TRIBUTARIES  BASIN,  MONTANA 

(uses  Water  Resources  Data  for  Montana,  Part  I.  Surface  Water  Records,  1972) 
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(1)  Station  discontinued  September  1969;  data  given  is  for  October  1968  to  September  1969. 


BOULDER  RIVER 


Headwaters  of  the  Boulder  River  drain  the  Boulder 
Batholith,  a mineralized  mountain  area  between  Butte 
and  Boulder,  Montana.  From  Boulder,  Montana,  to  its 
confluence  with  the  Jefferson  River  near  Cardwell, 
the  Boulder  River  drains  a narrow  agricultural  valley. 
Large  withdrawals  are  made  from  the  downstream  segment 
to  irrigate  nearby  hayland.  A multi-purpose  reservoir 
on  the  Little  Boulder  River,  a tributary  near  Boulder, 
has  been  proposed  by  the  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service,  Primary  purpose  of  the 
project  is  to  augment  summer  flows  in  the  Boulder 
River  for  downstream  irrigation  (SCS,  December,  1974). 


BIG  HOLE  RIVER 

Headwaters  of  the  Big  Hole  River  are  the  many  small 
streams  coursing  through  irrigated  haylands  and  willow 
bottoms  of  the  broad  Big  Hole  Valley  southwest  of 
Butte,  Montana  (Plate  I) . Geography  restricts  irri- 
gation in  the  river's  midsection,  but  large  diversions 
from  Melrose  downstream  reduce  significantly  stream 
flows  in  the  lower  river. 


BEAVERHEAD  RIVER 

Origin  of  the  Beaverhead  River  is  the  outlet  of  Clark 
Canyon  Reservoir,  a multi-purpose  project  of  the 
Bureau  of  Reclamation  completed  in  1964.  Primary  pur- 
pose of  the  reservoir  is  storage  of  spring  runoff  waters 
for  irrigation  of  the  land  area  north  and  west  of 
Dillon  known  as  the  East  Bench.  Between  the  dam  and 
Barretts  Diversion  Dam,  a distance  of  about  15  miles, 
the  river  flows  through  a narrow  canyon.  From  Barretts 
Diversion  Dam  to  the  Ruby  River  confluence,  the  Beaver- 
head River  flows  through  an  irrigated  agricultural 
valley  with  many  diversions  and  returns. 


RUBY  RIVER 

The  Ruby  River  drainage  can  be  divided  into  two  segments. 
Upstream  of  Ruby  Reservoir,  the  river  is  confined  to  a 
narrow  mountain  valley  by  the  Gravelly,  Greenhorn,  and 
Snowcrest  ranges.  Downstream  of  Ruby  Reservoir,  the 
river  meanders  through  the  Ruby  River  Valley  before 
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joining  the  Beaverhead  River  near  Twin  Bridges, 
Montana.  Ruby  Reservoir  was  constructed  in  1937  and 
1938  as  a State  (Montana)  Water  Conservation  Board 
project  to  furnish  irrigation  water  to  34,000  acres 
of  land  in  the  Ruby  and  Jefferson  River  valleys 
(Water  Resources  Survey  for  Madison  County,  1954) . 


GALLATIN  RIVER 

The  Gallatin  River  is  formed  by  the  confluence  of 
its  east  and  west  branches  northwest  of  Manhattan, 
Montana.  About  five  miles  downstream  of  this  junction 
the  Gallatin  River  passes  through  a small,  rocky 
canyon  at  Logan,  Montana.  The  three  forks  of  the 
Missouri  River  is  reached  approximately  five  miles 
downstream  of  Logan.  Irrigation  returns  from  hay- 
lands  along  the  Lower  Madison  River  are  returned  to 
this  last  segment  of  the  Gallatin  River. 

The  East  Gallatin  River  is  formed  by  the  confluence 
of  Rocky  and  Sourdough  (Bozeman)  creeks  near  Bozeman, 
Montana,  From  its  origin,  the  East  Gallatin  meanders 
northwesterly  along  the  eastern  edge  of  the  Gallatin 
Valley,  which  is  extensively  developed  for  agriculture 
The  East  Gallatin  River  joins  the  West  Gallatin  River 
northeast  of  Manhattan,  Montana,  about  40  miles  from 
its  source.  Soils  along  much  of  the  East  Gallatin  are 
easily  eroded  if  not  protected. 

The  West  Gallatin  River  rises  in  Yellowstone  Park, 
flowing  northward  about  80  miles  before  reaching 
the  Gallatin  Valley  near  Gallatin  Gateway,  Montana. 
Numerous  streams  draining  the  Gallatin  and  Madison 
ranges  are  tributary  to  this  reach  of  the  river.  Down 
stream  from  the  canyon,  the  river  is  extensively 
developed  for  irrigation  with  zero  flows  occurring 
in  some  sections. 


JEFFERSON  RIVER 

The  Jefferson  River  is  formed  by  the  confluence  of 
the  Beaverhead  and  Big  Hole  rivers  about  three  miles 
north  of  Twin  Bridges,  Montana  (Figure  1 and  Plate  I). 
Between  Twin  Bridges  and  Cardwell,  the  Jefferson 
Valley  is  extensively  developed  for  irrigation,  and 
depletion  of  flows  has  been  noted  (Water  Resources 
Survey,  1954,  and  Wipperman,  June  25,  1974).  Major 
diversions  in  this  reach  of  the  river  are  the  Parrot 
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and  Creeklyn  ditches.  Irrigation  diversions  from 
the  Jefferson  River  between  Cardwell  and  the  three 
forks  of  the  Missouri  are  not  extensive,  being  some- 
what limited  by  geography. 


MADISON  RIVER 

The  Madison  River  begins  in  Yellowstone  National  Park 
at  the  confluence  of  the  Gibbons  and  Fire  Hole  rivers. 
Downstream  of  Yellowstone  Park,  the  Madison  is  impounded 
by  Hebgen  Dam,  a Montana  Power  Company  generating 
facility  completed  in  1915.  Storage  capacity  of 
Hebgen  Reservoir  is  384,840  acre-feet  (includes  7,340 
acre-feet  of  dead  storage)  (USGS  Water  Resources  Data 
for  Montana,  1972) . About  one  mile  downstream  of 
Hebgen  Dam,  the  Madison  is  again  impounded  by  Quake 
Lake,  which  was  formed  by  the  Madison  Earthquake  in 
1959.  Upon  leaving  Quake  Lake  and  the  narrow  mountain 
canyon,  the  Madison  enters  a broad  mountain  valley 
which  extends  to  Ennis,  Montana  (Plate  I) . Ranch 
land  irrigation  in  this  reach  of  the  river  is  mainly 
by  diversion  of  tributary  streams.  At  Ennis,  the 
Madison  is  temporarily  impounded  by  Montana  Power 
Company  generating  facilities  which  form  Ennis  Lake. 

From  the  Beartrap  Canyon  to  the  three  forks  of  the 
Missouri  River,  the  Madison  River  flows  through  ranch 
land  with  some  irrigation  diversions. 


RED  ROCK  RIVER 

The  Red  Rock  River  drains  an  area  of  about  1,600 
square  miles  in  extreme  southwestern  Montana,  Little 
has  been  published  concerning  soils  of  the  drainage, 
but  it  is  generally  believed  that  much  of  the  area  is 
quite  susceptible  to  erosion.  Dominant  features  of 
the  broad,  flat  headwaters  region  is  the  Red  Rock 
Lakes  National  Wildlife  Refuge,  which  contains  Upper 
and  Lower  Red  Rock  Lakes  and  Swan  Lake.  About  13 
miles  downstream  of  the  refuge  is  Lima  Reservoir,  a 
State  Water  Conservation  Board  irrigation  project 
completed  in  1902  with  a capacity  of  84,050  acre-feet 
(no  dead  storage)  (USGS  Water  Resources  Data  for 
Montana,  1972)  . The  Red  Rock  River  is  a slov7, 
meandering,  aggraded  stream  between  the  refuge  and  the 
reservoir  (Fish  and  Wildlife  Service,  1956)  . Down- 
stream of  Lima  Reservoir,  the  river  meanders  through 
the  Red  Rock  Valley  for  about  30  miles.  Many 
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VIII.  WATER  QUALITY 


This  section  discusses  physical  and  chemical  conditions 
which  describe  water  quality  in  the  Upper  Missouri 
tributaries  basin  (water  quality  standards  appear  in 
Appendix  B) . Data  collected  for  this  section  is 
considered  baseline,  i.e.,  it  quantitatively  des- 
cribes existing  water  quality  at  sites  selected  to 
be  representative  of  conditions  in  the  basin.  How- 
ever, this  data  is  also  subject  to  a number  of  con- 
straints ; 

1.  The  information  has  not  been  collected  over  a 
long  enough  period  of  time  to  show  gradual 
changes  and  trends. 

2.  It  has  not  been  collected  at  frequent  enough 
intervals  to  detect  extreme  short-term  conditions 
which  may  have  long-lasting  biological  effects. 

3.  Sampling  stations  were  established  only  on  major 
streams . 

4.  Biological  samples  were  not  collected,  so  physical, 
biological,  and  chemical  characteristics  cannot 

be  related  directly. 

These  deficiencies  were  offset  partially  by  using  infor- 
mation developed  by  others  (Section  III) , by  conducting 
field  investigations  and  studies,  and  by  discussing 
water  quality  and  water  quality  related  subjects  with 
persons  and  agencies  likely  to  have  input. 

Water  quality  has  been  measured  regularly  at  72  stations 
in  the  Upper  Missouri  tributaries  basin  (Table  13) . 
Temperature  only  was  recorded  at  47  of  these  stations. 

In  addition,  the  U.  S.  Forest  Service  has  initiated 
water  quality  sampling  programs  to  obtain  basic  physical 
and  chemical  data  on  important  tributaries  to  comply 
with  Public  Law  92-500;  however,  available  information 
is  limited.  In  addition,  considerable  sediment  data  has 
been  collected  by  the  Gallatin  National  Forest  personnel 
(Table  1) . 
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TABLE  13.  UPPER  MISSOURI  TRIBUTARIES  WATER  QUALITY  STATIONS 
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Appendix  C. 

ysis  indicated  may  not  be  complete  for  each  sample  collected. 

:ana  Department  of  Health  and  Environmental  Sciences,  Environmental  Sciences  Division,  Water  Quality  Bureau. 

;r  Quality  Bureau  analyses  for  arsenic,  zinc,  iron,  lead,  and  copper  are  total  recoverable  unless  otherwise  indicated. 
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The  Upper  Missouri  tributaries  basin  has  been  divided 
into  eight  segments  for  discussion  purposes. 

Typical  water  quality  data  for  streams  discussed 
in  this  report  appear  in  Table  14.  Stream  tempera- 
tures typically  vary  from  0°  C in  winter  to  the  high 
teens  and  mid-twenties  for  small  mountain  streams 
and  larger  rivers,  respectively.  All  samples  col- 
lected by  the  Water  Quality  Bureau  (Table  14)  were 
grab  samples  and  were  analyzed  in  the  Montana  De- 
partment of  Health  and  Environmental  Sciences 
chemistry  laboratory. 

Water  quality  in  the  basin  is  excellent,  but  several 
problems  are  indicated: 

1.  Salmonid  and  associated  aquatic  life  in  the 
Boulder  River  drainage  downstream  to  at  least 
Boulder,  Montana,  have  been  affected  by  toxic 
metals  and  sediment  from  mining  activity. 

2.  Severe  erosion  occurs  in  Grasshopper  Creek  down- 
stream of  Bannack,  Montana. 

3.  Temperatures  which  could  adversely  affect  growth 
and  propagation  of  salmonids  have  been  recorded 
on  the  Beaverhead,  Big  Hole,  Jefferson,  and  Madi- 
son rivers. 

4.  High  sediment  yields  exist  in  the  West  Gallatin 
drainage  south  of  Gallatin  Gateway,  Montana 
(Plate  I) , during  spring  runoff. 

5.  Severe  erosion  problems  exist  in  the  West  Fork  of 
the  Madison  River  drainage  (Section  III) . 

6.  Sediment  yield  of  the  Red  Rock  River  upstream  of 
Lima  Reservoir  (Figure  1 and  Plate  I)  appears 
excessive.  Nutrient  concentrations  may  also  be 
high. 

7.  Moderate  sediment  yields  in  the  Ruby  River 
drainage  exist  upstream  of  Ruby  Reservoir  (Figure 
1 and  Plate  I) . 

8.  Severe  sedimentation  problems  from  Muddy  Creek 
(near  Dell,  Montana)  have  been  identified. 

9.  Poor  irrigation  practices  on  the  Parrot  Bench 
near  Whitehall  may  be  contributing  substantial 
sediment  to  the  Jefferson  River  (Bordsen,  May  22,  1972) 
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TABLE  14.  UPPER  MISSOURI  TRIBUTARIES  BASIN  WATER  QUALITY  SU: 
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Total  Coliforms/  Specific  Con- 

100  ml  ....  2000  ductance  /cm 

Dissolved  Solids  at  25°  C ...  185 

(tons) 157 


f o 

2 

3 S 

a cn 

O pj 

CD  P) 

fD  pj 

ua  (_■ 

QJ  CL 

U)  3 

0)  t_- 

1-1  H- 

H-Ti 

3 0) 

s: 

01 

IQ  M 

■'  rt 

o 

O 

3 H- 

H- 

CO 

3-  3 

0>  3 

S 3 

' — ' 

i-i 

rt  iJa 

fD  W 

H- 

fD  H- 

0 cn 

^ H- 

< 

3 rt 

S < 

(D 

QJ 

O (D 

0 

ft 

D3  1-1 

h 

H- 

0 

DJ 

Cfi 

3 

ft 

K> 

M 

lr< 

2: 

0 

n 

tvj 

K) 

cu 

td 

td 

rt 

H- 

OJ 

to 

0 

(ji 

0 

3 

> 

> 

0 

VD 

cn 

D 

\ 

\ 

CD 

CD 

M 

to 

g 

rt 

Ui 

H* 

'U 

tD 

H 

-0 

'O 

tD 

to 

to 

CL 

T3 

ro 

cn 

0 

Z 

S 0 

G 

cn 

D 

h3 

Z S 

n 

G 

X 

0 

0 

CD 

G CD 

H' 

0 

• 

0 

CD  G 

CD 

0 

0 

0 

G 

0 

U1 

• 

• 

• • 

c 

• 

CD 

• • 

• 

s: 

cn 

h-' 

G 

0 

G 

0 

• 

• 

• 

• 

t 

• • 

Hi 

• 

• 

fD 

• « 

• 

Hi 

tn 

W 

• 

• 

• 

« 

• • 

• 

t 

• 

• • 

• 

— 

• 

• 

t 

• 

• 

• • 

• 

* 

• 

« 

• • 

• 

• 

« 

« 

• 

• 

• 

• • 

• 

• 

• 

• 

• • 

• 

• 

to  <0 

M 

h-» 

(J1 

un 

M 

l-» 

0 

ro 

a^ 

to 

M 

• 

• 

to 

00 

c\ 

l-> 

0 

• 

U) 

• 

• 

to 

00 

to 

0 

• 

• 

to 

• 

00 

to 

0 

M 

00 

0 

0 

13 

3 

G 

z 

0 

3 

n 

3 3TD 

Z 

G 

H* 

0 

(t) 

n 

0 

0 

M CD  fD 

G 

0 

CD 

0 

ft 

0 u» 

• 

rt 

rt 

H!  3 

• 

OJ 

t1 

0 

CD  TD  U( 

3- 

CD 

GG! 

P 

M 

fD 

• 

• 

0 

M 

• 

H-  fD 

• 

• 

3 

3 

H 

1 

CL  H 

• 

fD 

0 

CD 

• 

• 

• 

3 

3 

• 

H-  CD 

G 

• 

• 

ft 

0 

ft 

1 

1 

ft  rt 

• 

fD 

• 

M 

C 

• 

• 

• 

G 

*3 

• 

K c 

' — ' 

• 

• 

H 

H- 

H 

0 

0 

ti 

cn 

t 

Hi 

CD 

• 

• 

• 

• 

— fD 

• 

t 

• 

0 

G 

• 

H 

• 

• 

• 

• 

* 

• 

• 

3 . 

• 

• 

« 

3 

G 

• 

cn 

M 

to 

0 

0 

0 

0 

M 

to 

M 

to 

0 

0 

U) 

• 

• 

• 

• 

U> 

• 

• 

• 

a^ 

• 

0 

to 

0 

0 

• 

LO 

0 

0 

0 

Ln 

U) 

to 

Ln 

0 

M 

0 

0 

0 

n 

G 

D 

0 

G 

G 

> 3 

G 

G 

N 

0 

G 

> 

CD 

at3 

• 

3 

c 

G 

ro 

cn 

c 

0 

n 

3 

c 

G 

cn 

ft 

C (D 

0 

H 

D 

0 

0 n 

G 

Ln 

LO 

• 

« 

• 

• 

to 

rt  H- 

H- 

Oi  CD  Hi 

a 

0 

3 H- 

H- 

n 0 

ri“ 

0 

fD 

n 

0 

> s 

• 

\ 3 

G 

0 1 

3 

• 

3 

G 

a^ 

t-* 

o 


A /s  /\ 

CO  O O O O O UJ 


M o o o o o cr> 

N)  M M !-•  M 


M M O O O O 

• fvj  • • • • 

kCi.  M O O O O 

u)  u> 


87 


BEAVERHEAD  RIVER 


Water  discharged  from  Clark  Canyon  Reservoir  is  a 
very  hard,  calcium-bicarbonate  type  with  moderate 
sulfate  levels.  Water  temperatures  have  been  cooler 
since  completion  of  the  dam  in  1964  (Aagard,  1969)  . 
Turbidities  are  low,  less  than  two  JTU  (Jackson 
Turbidity  Units)  because  most  sediments  are  de- 
posited in  the  reservoir.  Hence,  the  sediment 
load  discharged  from  the  reservoir  is  very  small. 
Calcium,  magnesium,  sodium,  and  bicarbonate  concen- 
trations are  approximately  25  percent  higher  at  the 
downstream  station,  probably  due  to  the  input  of 
groundwater  from  alluvial  deposits  along  the  river 
noted  by  Botz  (1967) . 

Water  quality  or  water  quality  associated  problems 
which  may  be  indicated  by  studies  of  the  Beaverhead 
River  drainage  are: 

1.  Water  temperatures  considered  high  for  a salmonid 
fishery  have  been  recorded  at  the  USGS  station 
near  Twin  Bridges  (Figure  4) . Provisional 
maximum  temperature  recommended  by  the  Federal  Water 
Pollution  Control  Administration  (now  part  of  the 

U.  S.  Environmental  Protection  Agency)  (1968)  is 
68°  F for  growth  or  migration  routes  of  salmonids. 
Parker  and  Krendal  (1969)  report  the  maximum 
lethal  temperature  for  brown  trout  as  25.5°  C. 
Definitive  data  is  not  available,  but  high  water 
temperatures  could  be  due  to  dewatering,  warm 
irrigation  return  flows,  natural  conditions,  or  a 
combination.  Random  sampling  by  Water  Quality 
Bureau  staff  on  July  10,  1973,  indicated  signifi- 
cant temperature  increases  occurred  between  the 
USGS  station  near  Dillon  and  the  USGS  station 
near  Twin  Bridges  (Figure  5)  . Several  sloughs 
in  this  reach  of  the  river  receive  irrigation  re- 
turn flows. 

2.  Wipperman  (September  29,  1967)  noted  dewatering 
to  as  much  as  90  percent  of  the  average  September 
flow  (USGS  station  at  Barretts  for  the  period 
1915  to  1959)  occurred  in  various  segments  of  the 
Beaverhead  River  between  Barretts  Diversion  and 
Twin  Bridges.  Dewatering  to  similar  levels  is 
presumed  to  occur  yearly. 

3.  Sediment  loads  carried  by  the  Beaverhead  River 
at  the  USGS  station  near  Twin  Bridges  appear 
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STATION 


LOCATION 


Beaverhead  River 
one  mile  northeast 
of  Dillon,  Montana 

7S  8W  7DC 


Beaverhead  River 
at  Anderson  Lane 
Bridge 

6S  8W  22k 


Beaverhead  River 
near  Twin  Bridges , 
Montana 

5S  7W  22DB 


TIME  17A5  1730  1715 

TEMPERATURE 

oc  19.5  23.5  24.0 

FLOW  - cfs  not  measured  59  79 


FIGURE  5.  WATER  QUALITY  BUREAU  TEMPERATURE  MEASUREMENT^ 

OF  '^ME  6EAVEPHEAD  RIVER  [JULY  10,1973) 
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significantly  higher  than  at  the  dam  outlet. 
Unfortunately,  the  types  of  data  collected  at 
both  stations  (Table  11)  are  not  comparable.  So, 
a quantitative  assessment  could  not  be  made. 
Additional  study  efforts  should  be  directed  toward 
ascertaining  the  sediment  source.  They  are  pre- 
sumed to  be  a combination  of  stream  bank  erosion 
on  the  mainstem  and  erosion  in  tributary  drain- 
ages. Observations  by  Peterson  (July  8,  1974) 
indicate  hydrographic  modification  of  the 
Beaverhead  River  by  releases  from  Clark  Canyon 
Dam  may  be  a major  reason  for  stream  bank  caving 
on  the  Beaverhead  River.  Erosion  in  the  Grass- 
hopper Creek  drainage  also  is  believed  to  be  a 
significant  sediment  source. 

4.  Periodic  high  hydrogen  sulfide  levels  in  the  Beaver- 
head River  in  the  Hildreth  section  (from  2.0  to 

3.3  miles  downstream  of  Clark  Canyon  Dam)  have 
resulted  in  at  least  one  fish  kill  and  may  be  ad- 
versely affecting  the  fish  population.  Decaying 
aquatic  vegetation  in  the  reservoir  is  the  pre- 
sumed hydrogen  sulfide  source.  Wipperman  and  Elser 
(July  17,  1968)  reported  about  3,000  trout,  white- 
fish  and  suckers  were  killed  in  September,  1967; 
hydrogen  sulfide  concentrations  as  high  as  two 
milligrams  per  liter  were  measured.  Significant 
hydrogen  sulfide  levels  were  also  measured  in  1965. 
Wipperman  (September  29,  1967)  and  Wipperman  and 
Elser  (July  17,  1968)  also  noted  a distinct  paucity 
of  yearling  trout  in  the  Hildreth  section.  Low 
survival  of  eggs  and/or  young  fish  due  to  adverse 
hydrogen  sulfide  levels  is  the  presumed  cause. 

5.  Grasshopper  Creek  is  believed  to  contribute  a 
significant  sediment  load  to  the  Beaverhead  River. 
Grasshopper  Creek  joins  the  Beaverhead  River  about 
eight  miles  downstream  of  Clark  Canyon  Dam.  Based 
on  a Water  Quality  Bureau  field  investigation 
(July  11,  1973) , turbidity  problems  in  Grasshopper 
Creek  appear  to  be  due  to  a combination  of  factors. 
About  eight  of  the  15  miles  of  Grasshopper  Creek 
downstream  of  Bannack  is  very  confined  with  much 

of  the  stream  coursing  through  a narrow  canyon. 
Because  of  this  confinement,  dredge  spoils  are 
very  high,  very  steep,  and  immediately  adjacent 
to  the  stream.  Consequently,  these  spoils  may 
be  easily  eroded  during  spring  runoff.  Further, 
vegetative  cover  reestablishment  on  the  spoils 
has  been  poor,  so  erosion  from  rainfall  and  snow 
melt  probably  is  severe.  Placering  has  been 
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extensive  in  this  area,  and  little  original 
ground  exists  near  the  stream.  Over-utilization 
of  protective  vegetative  cover  by  livestock  on 
nearby  land  appears  to  have  resulted  in  a de- 
teriorated range  condition.  Deteriorated  range 
lacks  the  ability  to  soak  up  and  hold  precipi- 
tation; rapid  runoff  with  attendant  soil  erosion 
results.  Because  of  these  factors,  the  Grass- 
hopper Creek  channel  downstream  of  Bannack  is 
choked  with  sediment  and  is  unsuitable  for  the 
growth  and  propagation  of  salmonids,  Tarzwell 
and  Gaufin  (1953)  and  Tarzwell  (1931)  note  that 
streams  with  shifting  sand  bottoms  support  little, 
if  any,  aquatic  life.  Adverse  toxic  metals  con- 
centrations due  to  past  mining  downstream  of 
Bannack,  Montana,  also  were  presumed  to  be  a major 
water  quality  problem  in  Grasshopper  Creek  (Montana 
Water  Pollution  Control  Program  Plan,  1974) . 

Limited  sampling  in  July,  1973^1)  indicates  little 
apparent  change  in  toxic  metals  concentrations  due 
to  mining  activity  downstream  of  Bannack.  Back- 
ground levels,  presumably  due  to  mineralization 
in  upper  reaches  of  the  watershed,  were  moderate. 


BOULDER  RIVER 

The  Boulder  River  is  a low  dissolved  solids,  moderately 
hard,  calcium-bicarbonate  type  water  with  moderate 
sulfate  concentration  (Table  14) , High  toxic  metals 
concentrations  from  acid  mine  seeps  in  the  Boulder 
Batholith  region  is  causing  severe  pollution  of  the 
Boulder  River  and  some  of  its  tributaries  (Section  VI)  . 
Consequently,  the  Boulder  River  between  Basin,  Montana, 
and  the  USGS  station  near  Boulder,  Montana  (Table  11), 
High  Ore  Creek,  and  Cataract  Creek  do  not  meet  water 
quality  standards  for  B-Di  streams  (Appendix  B)  and 
should  be  reclassified  water  quality  limited. 

Toxic  metals  discharged  from  mine  seeps  upstream 
of  Boulder,  Montana,  are  present  in  the  Boulder 
River  in  concentrations  reported  to  cause  avoidance 
reactions  to  migrating  fish,  thus,  blocking  existing 
or  potential  spawning  runs  from  downstream.  Fish  food 
production,  fish  growth,  and  spawning  success  are  in- 
hibited severely  in  some  tributaries  in  portions 
of  the  Boulder  River  (Montana  Department  of  Fish  and 


(1)  Water  Quality  Bureau  (July  11,  1973)  and  Miller, 
et.al.  (March,  1974). 
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Game,  March  1,  1972,  and  Elser  and  Marcoux,  April  28, 
1972) . Table  15  summarizes  Boulder  River  toxic 
metals  concentrations.  Water  quality  impairment 
is  due  principally  to  input  of  sediment  and  toxic 
metals  from  the  High  Ore  and  Cataract  Creek  drain- 
ages (Table  16) . In  addition,  substantial  amounts 
of  mill  tailings  have  been  eroded  from  the  inactive 
Jib  Mine  at  Basin,  Montana.  Mining  activity  in  other 
portions  of  the  Boulder  River  drainage  has  resulted 
in  several  less  significant  problem  areas.  History 
and  development  of  mining  in  the  Boulder  River  drain- 
age has  been  discussed  by  Roby,  et.al.  (1960) . 
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TABLE  15.  TOXIC  TIETALS  CONCENTRATIONS  IN  THE  BOULDER  RIVER,  MONTANA. 
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(1)  See  Table  10  for  geographic  location. 

(2)  Horpestad  (1974).  Values  given  are  for  one-tenth  of  acute  toxicity  levels.  Most  values  are  developed 
from  acute  toxicity  levels  listed  in  Water  Quality  Criteria  by  McKee  and  Wolf,  California  State  Water 
Resources  Board,  Second  Edition,  1963. 
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All  values  reported  are  in  mg/1  (milligrams  per  liter)  unless  otherwise  shown.  TR  = total  recoverable. 
See  Appendix  C. 


BIG  HOLE  RIVER 


The  Big  Hole  River  generally  is  an  excellent  quality, 
moderately  hard,  calcium-bicarbonate  type  water  with 
low  turbidity  and  low  sulfate,  sodium,  chloride,  and 
toxic  metals  concentrations  (Table  14).  However, 
stream  temperatures  considered  adverse  for  growth  and 
propagation  of  salmonids  and  associated  aquatic  life 
have  been  recorded  downstream  of  the  USGS  station 
near  Melrose,  Montana  (Figure  6) . Temperature  fluctu- 
ations appear  somewhat  cyclic  and  may  be  affected  by 
diversion  for  irrigation.  Miller  (January  15,  1974) 
reports  the  number  of  irrigation  diversions  between 
Divide  Dam(l)  and  the  mouth  of  the  Big  Hole  River  in- 
creased from  26  in  1970  to  44  in  1973.  The  Big  Hole 
River  near  Twin  Bridges,  Montana,  was  dry  for  a period 
of  time  during  the  summer  of  1966  (Wipperman,  September  3, 
1974) . Secondary  effects  of  channelization  and  con- 
struction of  diversion  works  for  irrigation  are  an 
increase  in  stream  sediment  loads  and  turbidities. 


GALLATIN  RIVER 

A detailed  waste  load  allocation  study  of  the  Gallatin 
drainage  (Section  III)  was  conducted  for  the  U.  S.  En- 
vironmental Protection  Agency  by  Stuart,  et.al.  (July  25, 
1974) . The  study  concluded  the  West  Gallatin  River  is 
a high  quality,  low  total  dissolved  solids,  and  low 
nutrient  mountain  stream  for  most  of  its  approximately 
110-mile  length.  Only  after  its  confluence  with  Baker 
Creek,  about  five  miles  upstream  from  the  junction  with 
the  East  Gallatin  River,  v/ere  turbidity,  dissolved  ions, 
and  nutrients  increases  evident  after  spring  runoff. 

Baker  Creek  originates  in  and  drains  an  area  of  inten- 
sive agricultural  activity.  During  spring  runoff,  high 
sediment  yields  are  attributed  to  easily  eroded  sedi- 
mentary formations  in  the  steep,  mountainous  upper 
portion  of  the  watershed  and  to  stream  bank  erosion 
in  the  lower  valley  segments  (Klages,  1972,  and  Hsieh, 
1972) . Although  not  discussed  in  the  study,  construction 
activities  at  Big  Sky  of  Montana  have  reportedly  con- 
tributed quantities  of  suspended  solids  to  the  West 
Gallatin  River  (Stuart,  et.al.,  July  25,  1974). 


(1)  About  three  miles  upstream  from  Divide,  Montana. 
Geographic  location  is  IS  lOW  llD. 
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FIGURE  6 . MAXIMUM  DAILY  WATER  TEMPERATURES 

FOR  THE  BiG  HOLE  RIV/ER^  MOMTAMA 
( Pcrersorv  , JuLj  1 \,\37A) 
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Water  quality  of  the  East  Gallatin  River  is  poorer 
than  that  of  the  West  Gallatin  River.  Erosive  stream 
banks,  extensive  agricultural  activity,  and  the  dis- 
charge from  Bozeman’s  sewage  treatment  plant  are  major 
factors  contributing  to  this  increased  dissolved  solids, 
high  nutrients,  and  high  coliform  counts  noted  (Stuart, 
et.al.,  July  25,  1974).  The  East  Gallatin  River  flows 
through  agricultural  land  for  all  of  its  length. 

Water  quality  of  the  Gallatin  River  at  Logan,  Montana, 
(Table  14)  about  five  miles  downstream  of  the  con- 
fluence of  the  West  and  East  Gallatin  rivers  generally 
is  good. 


JEFFERSON  RIVER 

The  Jefferson  River  is  a very  hard,  calcium-bicarbonate 
type  water  with  moderate  sulfate,  sodium,  magnesium, 
and  chloride  concentrations  (Table  14) . Moderate 
turbidities,  3 JTU  (Jackson  turbidity  units)  to  14 
JTU  were  recorded  from  September,  1972,  to  April, 

1972,  probably  were  due  to  a number  of  complex  and 
inter-related  causes.  Among  these  may  be  irrigation 
return  flows,  natural  erosion,  and  channel  erosion  of  the 
Lower  Ruby  and  Beaverhead  rivers  due  to  hydrographic 
modification,  overgrazing,  and  livestock  wintering 
operations  along  stream  bottoms.  Bordsen  (1972) 
noted  poor  irrigation  practices  on  the  Parrot  Bench 
(near  Whitehall,  Montana)  were  causing  moderate  erosion 
which  may  be  reaching  the  Jefferson  River.  Stream 
temperatures  considered  adverse  for  salmonids  and 
associated  aquatic  life  have  been  recorded  (Figure  7) . 
Toxic  metals  concentrations  are  low. 


MADISON  RIVER 

Protection  of  the  generally  high  quality  water  of  the 
Madison  River  drainage  is  not  only  desirable  but  an 
essential  economic  element  of  the  area  and  the  state. 

In  1970  alone,  high  water  quality  of  the  Madison  River 
directly  influenced  the  expending  of  125,000  fisher- 
man-days and  65,000  hunter-days  in  the  drainage  (Bureau 
of  Reclamation,  1971) . Agriculture,  the  major  industry 
of  the  area,  also  is  dependent  on  high  quality  water. 
Quality  of  the  Madison  River  is  also  important  to 
downstream  cities  of  Great  Falls,  Helena,  and  Fort 
Benton,  which  use  the  Missouri  River  for  municipal 
supply.  The  Madison  River  is  a major  tributary  of 
the  Missouri  River. 
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The  Madison  River  is  a calcium-bicarbonate,  moderately 
hard  water  of  generally  excellent  quality  (Table  14) . 
Gradual  increases  in  dissolved  mineral  concentrations 
occur  with  decreasing  distance  from  the  three  forks 
of  the  Missouri  River.  However,  changes  were  small 
and  the  overall  excellent  water  quality  was  not  im- 
paired. The  Madison  River  would  be  a good  source  for 
public  supply,  but  treatment  would  be  necessary  to 
control  turbidity,  arsenic,  and  fluoride.  Turbidity 
is  moderate  during  spring  runoff,  and  arsenic  and 
fluoride  generally  exceed  0.05  mg/1  (milligrams  per 
liter)  and  1.7  mg/1,  respectively,  the  U.  S.  Public 
Health  Service  limits  (Table  17) , 

Sediment  eroded  from  the  West  Fork  of  the  Madison 
River  and  transported  to  the  mainstem  appears  to 
be  the  major  water  quality  problem  in  the  Madison 
River  drainage.  Heavy  sediment  loads  carried  by  the 
West  Fork  during  spring  runoff  change  the  mainstem 
from  clear  to  turbid  after  mixing.  Records  of  the 
U.  S.  Forest  Service  (Demuele,  1973)  indicate  over 
10,000  tons  of  sediment  annually  enter  the  Madison 
River  from  its  West  Fork.  Lisle  (1972)  states  the 
major  cause  is  overgrazing  by  sheep,  particularly 
that  done  prior  to  1926.  Overgrazing,  particularly 
along  the  southern  crest  of  the  Gravelly  Range,  has 
damaged  grass  cover,  resulting  in  increased  runoff. 

The  West  Fork  is  responding  to  the  increased  flow  (run- 
off) by  increasing  its  channel  width  at  the  rate  of 
about  5 cm  (centimeter)  per  year  in  its  lower  reaches. 

As  of  1971,  Lisle  (1972)  estimated  36  percent  of  the 
grazed  area  of  the  upper  West  Fork  (southern  crest  of 
the  Gravelly  Range)  was  still  overstocked  with  sheep 
and  that  continued  overgrazing  by  sheep  prevented  the 
drainage  from  returning  to  its  former  equilibrium 
state.  Cattle  grazing  in  the  drainage  have  not  been 
important.  Erosion  associated  with  off-road  vehicular 
travel  and  the  Standemeyer  irrigation  ditch  (diverts 
water  of  the  West  Fork  into  the  Red  Rock  River  drainage) 
were  contributing  to  the  problem.  The  Standemeyer 
ditch  is  downcutting  rapidly  and  constitutes  a serious 
geologic  hazard  in  terms  of  erosion  and  landsliding 
(Lisle,  1972) . Logging  in  the  drainage  has  not  aggra- 
vated the  problem.  Recommendations  were  to  phase  out 
grazing  in  the  watershed  and  prohibit  off-road  vehicular 
travel  (Lisle,  1972)  . 

Temperatures  considered  adverse  for  salmonids  and 
associated  aquatic  life  have  been  recorded  upstream 
of  Hebgen  Lake  (near  West  Yellowstone,  Montana)  and 


TABLE  17.  ARSENIC,  FLUORIDE,  AND  TURBIDITY  MEASUREMENTS 
OF  THE  MADISON  RIVER  NEAR  CAT4ERON , MONTAT^Ad) 


Date 

Flow  - cfs 

As  - mg/1 

F - mg/1 

Turbidity 

5/24/73 

2,360 

0.01 

2.0 

— 

4/26/73 

1,340 

0.03 

2.5 

2.0 

3/23/73 

1,350 

<0.01 

3.0 

1.0 

2/1/73 

— 

0.07 

2.6 

1.0 

10/18/72 

— 

0.11 

— 

2.0 

9/8/72 

1,520 

0.08 

2.0 

1.0 

8/11/72 

1,420 

0.05 

1.8 

1.4 

7/7/72 

1,560 

0.03 

0.6 

4.0 

6/16/72 

3,280 

0.03 

1.2 

7.0 

5/12/72 

5,850 

0.02 

3.0 

3.4 

3/23/72  ’ 

1,520 

0.09 

3.2 

2.8 

2/24/72 

— 

— 

2.4 

— 

1/20/72 

— 

— 

3.2 

— 

(1)  Geographic  location  is  7S  IW  8DCC.  See  Table  11 
for  other  parameters 


102  - 


downstream  of  Ennis  Lake  (near  Ennis,  Montana)  by  the 
Montana  Department  of  Fish  and  Game  (Heaton,  1961 
and  1962) . Maximum  water  temperatures  up  to  81°  F 
recorded  upstream  of  Hebgen  Lake  were  attributed  to 
thermal  activity  in  Yellowstone  Park.  Temperatures 
above  70°  F were  common  in  the  Madison  River  down- 
stream of  Ennis  Lake,  A maximum  of  82°  F was  re- 
corded at  the  confluence  with  Cherry  Creek  [near  the 
Beartrap(l)  Canyon  outlet].  Other  temperature  measuring 
stations  downstream  of  Ennis  Lake  were  at  the  USGS 
station  near  McAllister,  Montana,  and  near  the  river's 
mouth.  Ennis  Lake,  a broad,  shallow  Montana  Power 
Company  impoundment  near  Ennis,  Montana,  has  been 
shown  to  increase  the  mean  temperature  of  the  Madi- 
son River.  Flow  releases  from  Hebgen  Dam,  a major 
Montana  Power  Company  storage  reservoir,  are  also  an 
important  factor  influencing  stream  temperatures  in 
the  Madison  River. 


RED  ROCK  RIVER 

The  Red  Rock  River  is  a very  hard,  calcium-bicarbonate 
type  water  with  moderate  sulfate,  sodium,  magnesium, 
and  chloride  concentrations  (Table  14).  Lead,  zinc, 
cadmium,  and  copper  concentrations  generally  were  low 
and  are  attributed  to  geology  of  the  area.  However, 
low  flow  turbidities  recorded  were  significantly 
higher  than  other  major  streams  (except  the  Ruby  River) 
discussed  in  this  report  (Table  18). 

Erosion  of  easily  eroded  soils  in  the  drainage  is  the 
likely  cause  of  moderate  turbidities.  Lisle  (1972) 
reported  erosion  in  the  West  Fork  of  the  Madison  River 
drainage  is  due  chiefly  to  overgrazing  in  the  southern 
crest  of  the  Gravelly  Range.  A portion  of  the  southern 
crest  of  the  Gravelly  Range  is  drained  by  the  Red  Rock 
River.  So,  overgrazing  also  may  be  a problem  in  at 
least  a portion  of  the  Red  Rock  River  watershed. 
Temperatures  considered  adverse  for  propagation  and 
growth  of  salmonids  and  associated  aquatic  insects 
were  not  recorded  and  were  not  indicated  in  the  litera- 
ture. 


(1)  The  Beartrap  Canyon  is  a deep,  narrow  canyon 
which  begins  at  the  outlet  of  Ennis  Lake  and 
contains  the  Madison  River  for  the  next  seven 
miles. 
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TABLE  18.  TURBIDITY  riEASUREIlENTS  OF  THE  RED  ROCK  RIVER 
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Not  measured 


RUBY  RIVER 


The  Ruby  River  is  a very  hard,  calcium-bicarbonate 
type  water  with  moderate  sulfate,  sodium,  and  mag- 
nesium levels  and  low  chloride  concentrations.  Lead, 
zinc,  cadmium,  and  copper  levels  generally  were  low 
and  are  due  to  geology  of  the  watershed.  Turbidities 
recorded  (Table  19)  during  low  flow  periods  were 
moderate  and  also  higher  than  all  other  major  streams 
discussed  (Section  VIII)  except  the  Red  Rock  River. 
Erosion  of  easily  eroded  soil  in  the  watershed  is  the 
likely  cause  of  turbidities  noted.  Poor  land  manage- 
ment practices,  particularly  overgrazing,  are  be- 
lieved to  have  severely  aggravated  erosion  in  the 
drainage  (Section  VI) . Lisle  (1972)  identified  over- 
grazing  as  the  major  factor  causing  erosion  in  the 
West  Fork  of  the  Madison  River  portion  of  the  southern 
Gravelly  Range.  The  Ruby  River  drains  a portion  of 
the  southern  end  of  the  Gravelly  Range.  So,  over- 
grazing  may  also  be  a major  cause  of  erosion  in  the 
Ruby  River  drainage. 
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TABLE  19.  TURBIDITY  IffiASUREMLITTS  OF  THE  RUBY  RIVER 
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Not  measured. 


IX.  FISHERY  ASSESSMENT 


Cold-water  habitats  of  streams  in  the  Upper  Missouri 
tributaries  basin  have  provided  some  of  the  finest 
trout  fisheries  in  the  United  States.  Three  of 
Montana's  seven  blue  ribbon ^1)  streams  (Madison, 

Big  Hole  and  Gallatin  Rivers)  are  present 
in  the  basin.  However,  the  health  of  many  streams 
in  the  basin,  reflected  in  the  aquatic  communities 
which  they  support,  may  be  declining. 

Montana  university  system  research  (Section  III) , 
complaints  received  by  the  Department  of  Health  and 
Environmental  Sciences  (DHES) , recent  enforcement 
action  by  the  DHES  (Section  V) , and  studies  by  the 
Montana  Department  of  Fish  and  Game  indicate  there 
are  serious  water  quality  and  water  quality  related 
problems  in  the  basin.  These  may  be  reflected  in 
electrofishing  results  (Table  20) . Armstrong  Spring 
Creek,  Rock  Creek,  Big  Spring  Creek,  and  the  Madison 
River  are  considered  examples  of  biologically  healthy 
streams,  but  direct  comparison  between  streams  is  not 
valid.  So,  data  presented  should  be  considered  quali- 
tative. 

Tarzwell  (1953)  notes  the  severest  threat  to  a 
fisheries  usually  is  the  gradual  increase  in  pollution 
which  slowly  destroys  the  population  in  such  a way 
that  the  decline  in  the  fish  population  escapes 
public  protest.  Conversely,  fish  kills  due  to 
occasional  spills  of  pollutants  generally  are  much 
less  harmful  but  attract  a great  deal  of  attention. 
According  to  Kendall  (1924) , some  stream  fisheries 
in  the  eastern  United  States  were  degraded  over  such 
a long  period  of  time  that  their  potential  is  no 
longer  realized.  Interestingly,  Whitlock,  (1972) 
feels  the  fisheries  of  western  streams  are  declining 
because  of  increased  angling  pressure,  dewatering, 
and  various  pollution  forms,  noting  a similar  trend 
occurred  on  streams  in  the  eastern  United  States 
around  the  turn  of  the  century. 

Section  69-4801  of  Montana's  law  regarding  water 
pollution  states  in  part: 


(1)  Blue  ribbon  streams  are  streams  with  trout  fisheries 
of  national  importance. 
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TABLE  20.  TROUT  POPUUTIONS  IN  SOME  MONTANA  S' 


It  is  the  public  policy  of  this  state  to  con- 
serve water  by  protecting ^ maintaining ^ and 
improving  the  quality  and  potability  of  water 
for  public  water  supplies,  wildlife,  fish 
and  aquatic  life,  agriculture , industry , 
recreation,  and  other  beneficial  uses. 

Degradation  and  destruction  of  the  resident  fisheries  and 
associated  aquatic  life  through  physical  habitat  alter- 
ation appears  to  be  contrary  to  this  policy  statement. 

Section  69-4802  of  Montana's  law  regarding  water  pollution 
states  in  part: 

Pollution  means  such  contamination , or  other 
alteration  of  the  physical,  chemical  or 
biological  properties , of  any  state  waters, 
as  exceeds  that  permitted  by  Montana  water 
quality  standards  . . . 

Montana  water  quality  standards  for  A-Open-D]_  and  B-Di 
streams  (Appendix  B) , which  includes  most  of  the  streams 
in  the  Upper  Missouri  tributaries  basin,  states  in  part: 

The  quality  is  to  be  maintained  suitable  for 
growth  and  propagation  of  salmonid  fishes 
and  associated  aquatic  life  . . , 

State  surface  waters  are  to  be  free  from  sub- 
stances attributable  to  municipal,  industrial, 
agricultural  practices , or  other  discharges 
that  will  create  concentrations  or  combinations 
of  materials  which  are  toxic  or  harmful  to 
human,  animal,  plant,  or  aquatic  life. 

The  secondary  effects  of  physical  alterations  to  a 
stream,  i.e,,  increased  temperature  and  turbidity, 
could  violate  the  above. 

Alteration  of  stream  channels  is  important  biologically 
because  habitat  may  be  destroyed  and  adverse  water 
quality  changes  may  result.  Channel  straightening 
and  realignment  probably  is  the  worst  offender  in 
causing  bank  caving  and  stream  bottom  scour  because 
velocity  increases  obtained  may  exceed  stability 
velocities  (EPA,  September,  1973) . So,  increased 
stream  sedimentation  results.  Further,  the  phenomenon 
of  sediment  deposition  tends  to  migrate  upstream, 
clogging  channels  and  defe'ating  the  purpose  of 
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channelization  and  realignment  (EPA,  September,  1973) . 
Shortening  a stream  channel  also  decreases  the  time 
of  concentration  and  may  result  in  the  flooding  of 
downstream  areas.  Maximum  and  minimum  water  tempera- 
tures are  increased  and  decreased,  respectively,  when 
channels  are  widened  because  stream  flow  is  directed 
to  the  center  of  channel  and  deprived  of  any  bank- 
side  shade.  Removal  of  streamside  vegetation  adds  to 
the  problem  (EPA,  September,  1973  and  Brown,  1970) . 

Heavy  recreational  and  livestock  use  may  also  result 
in  the  destruction  of  bankside  vegetative  cover,  re- 
sulting in  adverse  temperatures  and  the  creation  of 
stream  bank  instability  (Bullard,  1965,  Corning,  1969) . 
Wesche  (1973)  has  found  brown  trout  exhibit  a strong 
habitat  preference  for  undercut  banks  as  opposed  to  in- 
stream  rubble-boulder  areas.  In  a study  of  Rock  Creek 
near  Red  Lodge,  Montana,  Gunderson  (1966)  found  heavy 
grazing  greatly  changed  that  stream's  morphology,  re- 
sulting in  a significant  decrease  in  the  pounds  of 
trout  per  1,000  feet  of  stream.  Whitney  and  Bailey 
(1959)  found  the  number  and  weight  of  salmonids  greater 
than  six  inches  decreased  94  percent  in  a segment  of 
Flint  Creek  near  Philipsburg,  Montana,  after  channeli- 
zation for  highway  construction. 

The  sediment  load  carried  by  streams  is  important 
because : 

1.  Suspended  sediment  reduces  light  penetration, 
hence  reducing  the  growth  of  phytoplankton  and 
other  aquatic  plants.  Phytoplankton  and  other 
aquatic  plants  are  the  base  of  the  aquatic  food 
chain  (Hershall,  1920  and  EPA,  September,  1973) . 

2.  Sediment  may  cause  the  destruction  of  fish  eggs 
and  aquatic  insect  larvae  by  blanketing  fish 
spawning  areas  and  productive  stream  bottom  areas 
(Hershall,  1920;  EPA,  September,  1973;  Needham, 

1928,  1934;  and  Pote,  1932).  The  detrimental 
effects  of  sediment  on  the  survival  of  trout 
eggs  has  been  demonstrated  by  Bianchi  (1963) 

and  Corning  (1959) . 

3.  Pools  may  be  filled  and  areas  of  fish  cover  may 

be  lost  due  to  sediment  deposition  (EPA,  September, 
1973;  Hershall,  1920;  Needham,  1928,  1934;  and  Pote, 
1932)  . 

4.  Excessive  stream  sediment  may  also  increase  costs 
to  downstream  water  users,  decrease  aesthetic 
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values,  and  cause  channel  instabilities  leading 
to  further  erosion  and  sediment  problems  (EPA, 
September,  1973). 

Belding  (1928)  notes  even  slight  increases  in  tempera- 
ture of  trout  streams  generally  are  undesirable. 

Further,  streams  which  become  too  warm  only  one  day 
per  year  cease  to  be  trout  streams  (Needham,  1938) . 

The  maximum  temperature  which  any  of  the  trout 
species  for  even  brief  periods  of  exposure  appears 
to  be  about  82°  F (Embody,  1921  and  MiGonigle,  1934) . 
Specie  selection,  food  availability,  attendant  life 
cycle  chemistry,  and  water  quality  changes  are  all 
affected  by  temperature  (EPA,  September,  1973) . 

Further,  not  only  absolute  temperature  but  also  tempera- 
ture variation  affect  fish  and  associated  aquatic  life 
(EPA,  September,  1973) . 

Lethal  and  preferred  temperatures  for  some  salmonids 
found  in  the  Upper  Missouri  tributaries  basin  are 
given  in  Table  21.  Parker  and  Krenkel  (1969)  noted 
some  disagreement  among  authorities.  Different 
acclimation  temperatures  were  used  for  some  experi- 
ments and  may  have  caused  some  of  the  spread. 


TABLE  21.  LETHAL  AND  PREFERRED  TEMPERATURES  FOR  SO^ffi 
SALMONIDS 


Species 

Salmo  gaidneri  (rainbow  trout) 

Salvelinus  fontinalis  (brook 
trout) 

Salmo  trutta  (brown  trout) 


Temperature  - °C 


Lethal 

Preferred 

— 

11  - 16 

24  - 25 

12  - 16 

25.5 

12.4  - 17.6 

Provisional  maximum  temperature  recommended  by  the 
Federal  Water  Pollution  Control  Administration (D  ( 1968) 
is  68°  F for  growth  or  migration  routes  of  salmonids. 


(1)  Now  part  of  the  U.  S.  Environmental  Protection  Agency. 


Reduced  stream  flows  are  biologically  important  because 
available  habitat  may  be  reduced,  water  temperatures 
may  increase  because  the  stream's  effective  depth  is 
reduced,  and  the  benthic  community  population  and 
diversity  may  be  reduced.  Bell  (1971)  notes  food 
organisms  for  trout  typically  have  a one-year  life 
cycle  and  do  not  reestablish  themselves  in  areas 
alternately  wetted  and  dried.  Bell  (1971)  estimates 
six  to  seven  pounds  of  food  are  required  for  each  one 
pound  of  trout  produced  if  conditions  are  optimum.  In 
a study  of  two  Wyoming  trout  streams,  Wesche  (1973) 
found  a minimum  flow  of  approximately  25  percent  of 
the  average  daily  flow  would  avoid  serious  habitat 
destruction.  In  another  study,  Tennant  (1972)  found 
that  a flow  of  10  percent  of  the  mean  annual  flow 
could  be  considered  only  a short-term  survival  flow 
at  best  and  that  any  flow  which  would  exceed  30  percent 
of  the  mean  annual  flow  can  be  considered  a satisfactory 
fishery  flow.  Excessive  stream  flows  are  also  important. 
In  a study  of  three  Colorado  streams.  Corning  (1969) 
found  excessive  dam  releases  washed  gravel  spawning  beds 
away,  resulting  in  poor  survial  of  fertile  rainbow 
trout  eggs. 


BIG  HOLE  RIVER 

Brook  trout  and  mountain  whitefish  are  abundant  in  the 
Big  Hole  River  drainage  upstream  from  its  confluence 
with  the  Wise  River  (Plate  I) . Arctic  grayling,  once 
native  to  the  entire  Big  Hole  River  drainage,  is  now 
restricted  primarily  to  this  section.  Rainbov;  and 
brown  trout  and  mountain  whitefish  are  the  dominant 
game  fish  in  the  Big  Hole  River  below  Wise  River 
(Marcoux,  November,  1974) . 

Agricultural  activities  may  have  degraded  the  fisheries 
of  the  Big  Hole  River.  Extensive  dewatering  for  irri- 
gation may  have  resulted  in  increasing  temperatures-- 
some  as  high  as  81°  F near  the  mouth  (Miller,  January  15, 
1974) . Fish  kills,  primarily  whitefish,  have  occurred 
during  the  summer  dewatering  period.  Many  channels 
have  been  bulldozed  to  get  water  to  headgates  or  to 
deliver  the  stream  into  other  areas  (Peterson,  February  15, 
1974).  In  1970,  Miller  (January  15,  1974)  counted  26  irri- 
gation diversions  from  the  Big  Hole  River  between  Divide  Dam 
(about  14  miles  upstream  from  Melrose,  Montana)  and 
Twin  Bridges,  Montana.  By  1973,  this  number  had  in- 
creased to  44  in  this  reach  of  the  river.  In  addition. 
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VJillow  and  Birch  creeks,  tributaries  of  the  Big  Hole 
River  downstream  of  Melrose,  Montana  (Plate  I)  are 
diverted  into  the  Beaverhead  River  for  irrigation 
of  about  5,000  acres  (USGS  Water  Resources  Data,  1973). 
National  public  interest  concerning  destruction  of 
natural  streams  such  as  the  Big  Hole  River,  is  manifest 
in  articles  appearing  in  FLY  FISHERMAN  (June  1974) , 
OUTDOOR  LIFE  (December  1974)  and  other  magazines. 


The  Big  Hole  River  is  listed  as  a blue  ribbon  trout 
stream  by  the  Montana  Departm.ent  of  Fish  and  Game; 
however,  recent  electrofishing  surveys  indicate  the 
fishery  may  be  average  at  best  (Table  20) . Based  on 
observations  of  the  indigenous  biological  community, 
Marcoux  (February  3,  1975)  believes  trout  populations 
in  the  Big  Hole  River  downstream  of  Melrose,  Montana, 
are  stable  but  could  be  significantly  greater  if  summer 
flows  were  not  so  low. 


RUBY  RIVER 

Rainbow,  brown,  and  cutthroat  trout  are  the  dominant 
game  fish  species  in  the  Ruby  River  upstream  of  Ruby 
Reservoir.  Brown  trout  and  whitefish  are  the  dominant 
game  fish  species  downstream  of  Ruby  Reservoir.  Suckers 
and  sculpin  also  are  common  in  the  drainage  (Marcoux, 
November,  1974) . 

Wipperman  (September  29,  1967)  noted  a large  brown 
trout  population  (Table  20)  despite  deteriorating 
habitat  conditions,  but  also  noted  the  fish  were  in 
poor  physical  condition  (skinny,  slow  growth) . 

RED  ROCK  RIVER 

The  Red  Rock  River  in  the  vicinity  of  Red  Rock  Lakes 
once  supported  an  abundant  Arctic  grayling  population; 
however,  overgrazing  and  irrigation  diversions  are 
believed  to  have  been  a major  factor  in  their  decline 
(Marcoux,  November,  1974) . The  introduction  of  brook 
trout  also  may  have  contributed  to  the  decline  of  grayling 
in  the  upper  Red  Rock  River  drainage.  Brook,  rainbow, 
and  cutthroat  trout  are  found  in  many  tributary  streams 
where  cover  is  available  (Marcoux,  November,  1974) . 

Marcoux  (November,  1974)  reports  few,  if  any,  game  fish 
are  found  in  the  Red  Rock  River  between  the  Red  Rock 
Lakes  and  Lima  Reservoir,  primarily  because  of  high  water 
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temperatures  and  high  sediment  loads.  Ling  and  two  or 
three  species  of  suckers  are  the  dominant  fish  species. 
Lima  Reservoir  is  shallow,  resulting  in  high  water 
temperatures  which  inhibit  trout  productivity  down- 
stream. 

Cutthroat,  brown,  rainbow,  and  brook  trout  and  mountain 
whitefish  are  the  important  game  species  found  in  the 
Red  Rock  River  below  Lima  Reservoir.  Sculpins,  ling, 
and  suckers  are  also  present  in  this  reach  of  the 
river.  Shutoffs  for  dam  inspections  have  had  a detri- 
mental effect  on  the  downstream  fishery  (Marcoux, 
November,  1974)  . 


BEAVERHEAD  RIVER 

Brown  and  rainbow  trout  and  whitefish  are  the  dominant 
game  fish  species  found  in  this  stream.  Other  fish 
present  are  sculpins,  suckers,  and  carp.  The  Beaver- 
head River  is  considered  an  excellent  salmonid  fishery 
(Marcoux,  November,  1974) . However,  Wipperman 
(September  29,  19  67)  reports  fluctuating  water  levels 
caused  by  releases  from  Clark  Canyon  Reservoir  and 
withdrawals  caused  by  releases  at  Barretts  Diversion 
may  influence  reproduction  and  survival  of  trout 
populations  in  the  river.  Decreased  fish  populations 
in  the  lower  Beaverhead  River  (downstream  of  Dillon) 
may  be  a result  of  agricultural  activity  in  this  seg- 
ment (Marcoux,  1974) . 


BOULDER  RIVER 

Cutthroat,  rainbow,  and  brook  trout  are  the  predomi- 
nant game  fish  species  in  the  drainage  upstream  of 
Boulder,  while  brown  trout  predominate  downstream  of 
Boulder  (Marcoux,  November,  1974) . The  Boulder  River 
has  a history  of  providing  excellent  fishing;  however, 
recent  surveys  indicate  many  problems  exist,  which  in 
combination,  severely  reduce  the  fishery. 

Surveys  on  tributaries  of  the  Boulder  in  the  Basin  to 
Boulder  area  show  many  mining  problems  contribute  to 
poor  water  quality  (Elser  and  Marcoux,  April,  1972)  . 

High  levels  of  zinc,  lead,  and  copper  are  found  in  the 
sediments  below  the  mouth  of  the  Little  Boulder  (Marcoux, 
November  1974)  . High  water  temperatures  to  82°  F have 
been  recorded  and  are  a result  of  dewatering  and  the 
lack  of  cover  in  the  wide,  exposed  channel  below  the 
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Elkhorn  road  (Marcoux,  November,  1974).  Heavy  sedi- 
ment deposits  are  evident  in  many  areas  below  Boulder-- 
some  are  a result  of  a tailings  spill  many  years  ago 
and  others  are  a result  of  losses  from  an  alluvial  fan 
in  the  Nigger  Hollow  area  (Marcoux,  November,  1974) . 


JEFFERSON  RIVER 

Brown  trout  and  whitefish  are  the  major  game  fish 
species  in  this  river.  Rainbow  trout,  carp,  and 
suckers  are  also  present  in  the  Jefferson  River. 

Water  quality  of  the  Jefferson  River  is  dependent  on 
its  main  tributaries,  the  Ruby,  Beaverhead,  and  Big 
Hole  rivers.  Extensive  dewatering  of  tributaries  and 
the  Jefferson  River  proper  has  resulted  in  complete 
dewatering  in  some  areas  (Marcoux,  November,  19  74)  „ 


MADISON  RIVER 

Brown  and  rainbow  trout  are  found  in  the  main  river 
with  rainbow  trout  dominant  upstream  of  Ennis  Lake. 
Arctic  grayling  were  once  abundant  in  the  Madison; 
however,  only  a remnant  population  remains.  Mountain 
whitefish,  sculpins,  and  three  species  of  suckers  are 
common  in  the  drainage  (Marcoux,  November,  1974)  . Flows 
of  the  Madison  River  are  regulated  by  releases  from 
Hebgen  Reservoir;  however,  Montana  Power  Company,  in 
cooperation  with  the  Montana  Department  of  Fish  and 
Game,  provides  sufficient  releases  to  minimize  damage 
to  the  downstream  aquatic  community. 


WEST  GALLATIN  RIVER 

Cutthroat  and  rainbow  trout  are  the  dominant  fish 
species  found  in  the  headwaters  and  mountain  tribu- 
taries of  this  stream,  while  rainbow  and  brown  trout  are 
predominant  downstream  of  the  mouth  of  the  Gallatin 
Canyon.  Mountain  whitefish,  sculpins,  and  three 
species  of  suckers  are  found  throughout  the  drainage. 
Brook  trout  are  found  in  many  of  the  tributaries  as 
well  as  in  the  mainstem  (Marcoux,  November,  1974) . 

Extensive  dewatering  and  channel  alterations  to  the 
West  Gallatin  River  downstream  of  Gallatin  Gateway 
to  facilitate  irrigation  severely  limits  aquatic 
productivity  of  the  stream  (Marcoux,  November  1974) . 
Logging,  road  construction,  and  subdivision  activities 


115  - 


on  many  tributaries,  such  as  Squaw,  Greek,  Portal, 
and  Hyalite  creeks  and  on  the  West  Fork,  have  caused 
sediment  loads  in  the  West  Gallatin  River  to  increase. 
Increased  flows  resulting  from  logging  contribute  to 
stream  bottom  scouring  and  channel  migration,  lessening 
the  aquatic  productivity  of  some  tributaries  (Marcoux, 
November,  1974). 


EAST  GALLATIN  RIVER 

Potentially  one  of  the  better  trout  streams  in  the 
Upper  Missouri  tributaries  basin,  the  East  Gallatin 
River  has  been  subjected  to  many  abuses  which  have 
degraded  its  fishery  (Marcoux,  November,  1974) . 

Because  of  its  proximity  to  Bozeman,  effluent  from 
the  Bozeman  sewage  treatment  plant  is  discharged  to 
the  East  Gallatin.  High  sediment  loads  also  degrade 
this  stream.  Subdivision  activity  on  tributaries  such 
as  Bridger,  Bear,  Sourdough  and  Rocky  creeks  are  po- 
tential problem  areas.  Logging  has  been  extensive 
in  several  drainages  tributary  to  the  East  Gallatin 
and  is  considered  a major  contributor  of  increased 
sediment  yields  (Marcoux,  November,  1974) . 
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X.  WASTE  DISCHARGE  PERMITS 


The  Montana  state  program  for  issuing  waste  discharge 
permits  is  operated  under  authority  of  the  Montana 
water  pollution  control  law.  Statutory  authority  to 
apply  and  enforce  state  compliance  schedules  in  state 
permits  are  Sections  69-4806  (3),  69-4808, 2 (1)  (f)  (1) 
and  (2),  69-4820,  69-4820.1,  and  69-4823,  Revised 
Codes  of  Montana,  1947.  The  applicable  rule  is 
existing  MAC  16-2 . 14 ( 10 ) -S14460 , Montana  Pollutant 
Discharge  Elimination  System  (MPDES) , Section  (2) 

(b)  (ii)  effective  March  8,  1974. 

Eleven  municipal,  one  industrial,  and  four  agricultural 
wastewater  discharge  permits  have  been  issued  by  the 
state  in  the  Upper  Missouri  tributaries  basin  (Table  22) . 
The  U.  S.  Environmental  Protection  Agency  (EPA)  issues 
waste  discharge  permits  for  federal  facilities  in 
Montana.  Two  NPDES  permits  (Table  22)  have  been 
issued  in  the  basin.  Dischargers  not  assigned  a permit 
number  had  not  made  application  as  of  July  15,  1975. 
Approximately  12  to  20  additional  permits  for  agricul- 
tural discharges  are  anticipated.  All  municipalities 
on  compliance  schedules  are  expected  to  meet  secondary 
treatment  requirements  by  July  1,  1977.  Facility 
descriptions  and  effluent  characteristics  are  dis- 
cussed in  Section  VI. 

Federal  permits  are  issued  pursuant  to  the  National 
Pollutant  Discharge  Elimination  System  (NPDES)  created 
by  the  Federal  Water  Pollution  Control  Act  Amendments 
of  1972  (FWPCAA  of  1972) . To  eliminate  the  duplica- 
tion of  effort  which  formerly  existed,  Montana  was 
given  the  authority  to  administer  the  NPDES  program 
in  Montana  on  June  10,  1974.  Section  402  of  the 
FWPCAA  of  1972  provides  that  states  with  adequate  water 
pollution  control  program  elements  may  apply  for  and 
receive  authority  from  EPA  to  issue  permits  under  the 
NPDES  in  their  own  states.  Montana  made  the  necessary 
revisions  to  the  state  water  pollution  control  laws 
during  the  1973  legislative  session  to  provide  the 
statutory  authority  for  administration  of  the  afore- 
mentioned NPDES  program  in  Montana.  In  addition. 
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the  Board  of  Health  and  Environmental  Sciences  adopted 
a rule  entitled  the  Montana  Pollutant  Discharge 
Elimination  System  (MPDES) . The  MPDES  rule  provides 
the  additional  program  elements  needed  by  the  state 
to  comply  with  rules  and  regulations  promulgated  by  the 
administrator  of  EPA  pursuant  to  Section  304(h)  of 
the  FWPCAA  of  1972.  Section  304(h)  relates  to  the 
state  program  elements  necessary  to  administer  the 
NPDES  program. 
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TABLE  22.  MPDES  PERT-IITS  IN  THE  UPPER  MISSOURI 

TRIBUTARIES  BASIN 
(Curent  as  of  February  14,  1975) 


Facility 

MPDES 
Permit  No. 

Date 

Issued 

Expiration 

Date 

Compliance 

Schedule  (Due  Date) 

Belgrade,  MT 
Sewage  Treat- 
ment Lagoon 

MT-002I563 

7/24/74 

6/30/79 

None  required 

Boulder,  MT 
Sewage  Treat- 
ment Lagoon 

MT-0023060 

8/30/74 

6/30/79 

Yes  (12/30/75) 

Bozeman,  MT 
Sewage  Treat- 
ment Plant 

MT-0022608 

7/24/74 

6/30/79 

Yes  (6/18/75) 

Dillon,  MT 
Sewage  Treat- 
ment Lagoon 

MT-0021458 

7/9/74 

6/30/79 

Yes  (11/9/75) 

Ennis,  MT 
Sewage  Treat- 
ment Lagoon 

MT-0022136 

1/24/74 

12/31/76 

Yes  (5/24/75) 

Ennis  National 
Fish  Hatchery, 
Ennis,  MT 

MT-0000523 

2/28/75 

12/31/76 

Yes  (6/28/75) 

Bozeman  Fish  Cul- 
tural Development 
Center , Bozeman , 

MT 

MT- 0000515 

2/28/75  12/31/79 

Yes  (6/28/75) 

Gemco  Inter- 
national, Inc. 
Basin,  MT 
Industrial 

MT-0023370 

1/24/75  12/31/75 

None 

Manhattan,  Ml 

MT-0021857 

8/30/74 

6/30/79 

Yes  (12/30/75) 

Sewage  Treat- 
ment Lagoon 
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MPDIiS 
Permit  No. 

Date 

Issued 

Expiration 

Date 

Compliance 
Schedule  (Due  Date") 

Sheridan,  MT' 
Sewage  Treat- 
ment Lagoon 

Lff- 0022098 

8/30/74 

6/30/79 

Yes  (12/30/74) 

Three  Forks,  MT 

Collection 

System 

MT-0020401 

8/30/74 

6/30/79 

Yes  (12/30/74) 

Twin  Bridges,  MT 
Sewage  Treatment 
Lagoon 

MT-0020885 

8/30/74 

6/30/79 

None  required 

IVhitehall, 
Sewage  Treat- 
ment Lagoon 

MT-0020133 

8/30/74 

6/30/79 

Yes  (12/30/74) 

Montana  Power 
Company  at 
Madison  Dam 
near  Ennis,  MT 

MT-0023167 

8/30/74 

6/30/79 

None 

Richard  Batchelder 
Confined  Swine 
Operation 

F-i-H<^l) 

10/31/72 

10/25/77 

None 

Eugene  Horton 
Confined  Swine 
Operation 

F-6-H<^l) 

5/23/73 

5/25/78 

None 

Russell  Westlake 
Confined  Swine 
Operation 

MT-0029007 

6/18/74 

6/18/79 

None 

Walker  Ranches 

F-22-H 

9/13/73 

9/13/78 

None 

Virgil  Smith  § 
Son  Feedlot 

MT-0023400 

Pending 

None 

East  Bench  Irri- 
gation District 

MT-0022934 

Pending 

None 

High  Line  Canal 
Company 

MT-0022845 

Pending 

None 

Low  Line  Canal 

MT-0022977 

Pending 

None 

Company 


(1)  Permit  issued  under  Montana  state  permit  system,  superseded  by  MPDES. 
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XI.  WASTE  LOAD  ALLOCATIONS 


The  Gallatin  River  drainage  and  portions  of  the  Madison 
River  and  Grasshopper  Creek  are  designated  water  quality 
limited  segments  (Table  23) . Water  quality  limited 
streams  and  stream  segments  are  those  streams  and 
stream  segments  for  which  application  of  greater  than 
secondary  treatment  for  municipalities  and  greater 
than  best  practicable  treatment  for  industry  probably 
will  be  needed  to  meet  water  quality  standards. 

There  are  no  discharges  in  the  Grasshopper  Creek  drainage, 
so  no  waste  load  allocations  have  been  made.  Grass- 
hopper Creek  from  Bannack,  Montana,  to  the  Beaverhead 
River  is  classified  as  water  quality  limited  because 
of  toxic  metals  concentrations  and  turbidity  due  to 
past  mine-mill  activities.  However,  investigations 
indicate  the  problem  is  erosion  and  subsequent  aquatic 
habitat  destruction;  past  mine-mill  activities  do 
not  appear  to  increase  toxic  metals  levels  (Section 
VIII) . 

;{ 

The  Madison  River  from  the  Montana-Wyoming  border  to 
the  three  forks  of  the  Missouri  is  classified  water 
quality  limited  because  arsenic  and  fluoride  concen- 
trations exceed  the  USPHS  (U.  S.  Public  Health  Service) 
limits  for  drinking  water.  Discharges  to  the  Madison 
River  do  not  affect  background  arsenic  and  fluoride 
concentrations,  so  no  waste  load  allocations  have  been 
made. 

The  Gallatin  River  drainage  is  classified  water  quality 
limited  because  of  possible  dissolved  oxygen  and  ammonia 
toxicity  problems  downstream  of  Bozeman's  sewage 
treatment  plant  discharge.  A waste  load  allocation 
study  by  Stuart,  et.al.  (July  25,  1974)  concluded 
specific  effluent  limitations  should  be  applied  to  the 
Bozeman  plant  (Table  24)  to  meet  water  quality  standards 
for  the  East  Gallatin  River  (Appendix  B) . These 
recommendations  are  considered  in  the  permit  (MT-0022608) 
for  the  Bozeman  sewage  treatment  plant  (Table  24) . 

Effluent  from  sewage  treatment  lagoons  at  Manhattan, 
Montana,  is  not  expected  to  affect  water  quality  in 
the  Gallatin  River  drainage  after  secondary  effluent 


- 121  - 


standards  are  met.  Manhattan  has  made  application 
for  a planning  grant  to  assess  needs  (Section  VI). 
There  are  no  other  discharges  in  the  Gallatin  River 
drainage,  so  no  waste  load  allocations  have  been  made. 

There  are  no  other  designated  water  quality  limited 
segments  in  the  Upper  Missouri  tributaries  basin. 
However,  the  Boulder  River  from  Basin,  Montana,  to 
the  uses  station  near  Boulder,  Montana  (Table  11) , 
plus  the  tributaries  High  Ore  and  Cataract  Creeks, 
should  be  reclassified  water  quality  limited  stream 
segments.  Toxic  metals  discharged  from  mine  seeps 
upstream  of  Boulder,  Montana,  have  affected  severely  . 
growth  and  propagation  of  salmonids  and  associated 
aquatic  life  in  the  stream  segments  (Sections  VI  and 
VIII)  . 


TABLE  23.  UPPER  MISSOURI  TRIBUTARIES  BASIN 
WATER  QUALITY  LIMITED  STREAM  SEGMENTS 


Stream  Segment 

Priority  (Geologic  Location) 


Comments 


1 


Gallatin  River  drainage  Possible  dissolved 
(entire  drainage)  oxygen  and  ammonia 


toxicity  problem  down- 
stream of  City  of 
Bozeman.  Waste  load 
allocation  study  com- 
pleted by  Stuart, 
et.al.  (July  25,  1974). 
Section  208  planning 
grant  received  to 
study  drainage. 


2 


Madison  River 
(13S4E15  to  2N2E17) 


High  in  arsenic  and 
fluoride  due  to 
drainage  from  Yellow- 
stone Park.  Section 
208  planning  grant 
received  to  study 
drainage . 


3 


Grasshopper  Creek  High  in  turbidity  due 

(8S11W6  to  8S10V725)  to  past  mining 


activities . 
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TABLE  24.  FUTURE  EFFLUENT  LIMITATIONS  FOR  THE 
CITY  OF  BOZEMAN  SEWAGE  TREATMENT  PLANT 


Effective  as  soon  as  reasonable  and  practical  but  no  later  than  July  1, 
1977,  the  quality  of  effluent  discharged  by  the  facility  shall,  as  a 
ndniirram,  meet  the  limitations  as  set  forth  belav: 


Average  Effluent  Concentration 
mg/1 


30  Consecutive  7 Consecutive 
Day  period  a/  Day  period  b/ 


Effluent  Loadings 
Kg/day  ( Ib/day ) 
Monthly 
Average  a/ 


BOD5  30 
Tot.  Susp.  Solids  30 
Fecal  Coliforms 


45  600  (1318) 

45  659  (1450) 


number/100  ml  c/  200  400 

NH3(as  N)  - icgjl  - 3.5  60  (131) 

The  Total  Residual  Chlorine  concentration  shall  be  less  than  0.05  mg/1 
in  any  grab  sanple.  d/ 

The  Oil  and  Grease  concentration  shall  not  exceed  10  mg/1  in  any 
grab  sanple.  d/ 

pH  - units  shall  retiain  betv\^en  6.0  and  9,0.  d/ 


If  not  presently  being  coirplied  with,  for  Discharge  001,  effective 
as  soon  as  reasonable  and  practical,  but  no  later  than  July  1, 

1977,  the  arithmetic  mean  of  the  BOD5  and  the  Total  Suspended  Solids 
concentrations  for  effluent  sanples  collected  in  a period  of  30 
consecutive  days  shall  not  exce^  15  percent  of  the  arithmetic  mean 
of  the  concentrations  for  influent  sairples  collected  at  approxi- 
mately the  same  times  during  the  same  period  (85  percent  ranoval) . 

This  is  in  addition  to  the  concentration  limitations  on  BOD5  and 
Total  Suspended  Solids. 

a/  For  corpliance  purposes,  this  liinitation  shall  be  determined  by  the 
arithmetic  mean  of  a mirujnum  of  three  (3)  consecutive  sairples  taken 
on  separate  weeks  in  a 30-day  period  (minirnum  total  of  three  (3) 
samples) ; not  applicable  to  fecal  coliforms  - see  footnote  c/. 

b/  For  compliance  purposes,  this  limitation  shall  be  determined  by  the 
arithmetic  mean  of  a minimum  of  three  (3)  consecutive  samples  taken 
on  separate  days  in  a 7-day  period  (miinimium  total  of  three  (3) 
samples) ; not  applicable  to  fecal  coliforms  - see  footnote  c/. 


c/  For  compliance  purposes,  averages  for  fecal  coliforms  shall  be 

determined  by  the  geometric  mean  of  a minimum  of  three  (3)  consecu- 
tive grab  samples  taken  during  separate  weeks  in  a 30-day  period 
for  the  30-day  average,  and  during  separate  days  in  a 7-day  period 
for  the  7-day  average  (minimum  total  of  three  (3)  samples) , 


d/  For  ccmpliance  purposes,  any  single  analysis  and/or  measurement  beyond 
this  limitation  shall  be  considered  a violation  of  the  conditions  of 
this  permit. 
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XII.  MANAGEMENT,  STRATEGY  AND  SURVEILLANCE  PLAN 


A water  quality  management  strategy  should  be  designed 
to  maintain  and  enhance  water  quality  in  the  basin.  The 
strategy  also  must  consider  requirements  of  all  federal 
and  state  laws  and  regulations.  The  Federal  V7ater  Pol- 
lution Control  Act  Amendments  of  1972  provide  that  for 
all  discharges  other  than  publicly  owned  treatment  works, 
not  later  than  July  1,  1977,  effluent  limitations  are 
to  be  achieved  which  represent  application  of  best 
practicable  control  technology  currently  available. 

All  publicly  owned  treatment  works  must  achieve  secon- 
dary treatment  or  any  more  stringent  limitations  necessary 
to  meet  water  quality  standards  by  July  1,  1977. 

The  Upper  Missouri  tributaries  basin  contains  nine  percent 
of  Montana's  population  or  about  62,500  persons. 

There  are  19  municipal  water  and  wastewater  treatment 
facilities  and  four  industrial  dischargers  which  dis- 
charge wastes  to  streams  within  the  basin.  Therefore, 
this  basin  is  more  complex  than  most  others  in  Montana. 
However,  only  Bozeman  is  considered  a major  discharger. 

From  a basin  strategy,  management  programs  or  plans 
can  be  developed  and  implemented.  After  plan  development 
and  implementation,  water  and  wastes  in  the  basin  must  be 
checked  to  determine  the  actual  influence  of  the  plan  on 
basin  waters.  Water  quality  management  is  an  iterative 
process;  that  is,  a plan  must  be  followed,  the  results 
checked  and  the  program  modified,  and  the  results  checked 
again.  In  the  Upper  Missouri  tributaries  basin,  the 
basic  strategy  will  consist  of: 

1.  Municipal  sewage  treatment  needs  have  been  ranked 
according  to  priority  (Section  XIII) . So,  sewage  treat- 
ment plants  will  be  upgraded  to  meet  secondary  treatment 
standards.  This  will  improve  the  quality  of  sewage 
treatment  plant  effluents  and  ensure  compliance 

with  Montana  water  quality  standards. 

2.  At  least  one  operation  and  maintenance  inspection 
will  be  made  annually  of  each  municipal  sewage 
treatment  facility  in  the  Upper  Missouri  tribu- 
taries basin.  Critical  installations  will  be  pro- 
vided additional  inspections  where  possible.  ERA 
form  7500-5  will  be  utilized  for  operation  and 
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maintenance  inspections.  Facilities  needing 
special  assistance  on  operation  and  maintenance 
will  be  handled  on  a request  basis.  Assistance 
of  EPA  operation  and  maintenance  personnel  will 
be  requested  where  long-term  (two  or  three  weeks) 
assistance  will  be  required.  The  sewage  treat- 
ment plant  at  Bozeman  is  the  only  plant  in  the 
Upper  Missouri  tributaries  basin  for  which  EPA 
assistance  may  be  requested. 

3.  MPDES  permits  (Section  X)  will  be  issued  to  all 
dischargers.  Most  dischargers  in  the  Upper  Missouri 
tributaries  basin  have  MPDES  (or  NPDES)  permits. 

4.  Effluent  from  the  Bozeman  sewage  treatment  plant 
will  be  monitored  by  WQB  personnel  for  compliance 
with  applicable  effluent  limitations  and  compliance 
schedules  at  least  once  during  fiscal  year  1975. 

In  addition,  approximately  50  percent  of  the  minor 
discharges  under  permit  will  be  monitored  for  com- 
pliance during  fiscal  year  1975.  Suspended  residue, 
BOD5,  fecal  conforms,  and  flow  will  be  monitored 
in  all  municipal  discharges;  residual  chlorine 
will  be  measured  where  chlorination  is  provided. 

Eight  waste  discharge  permits  have  been  issued  for 
confined  livestock  feeding  operations  and  irri- 
gation return  flows  in  the  Upper  Missouri  tribu- 
taries basin  (Section  VI) . One  permit  for  a con- 
fined livestock  feeding  operation  is  pending. 
Additional  applications  for  MPDES  permit  in  the 
basin  are  not  anticipated. 

5.  It  is  the  goal  of  the  MDHES  (Montana  Department  of 
Health  and  Environmental  Sciences)  to  ensure  best 
practical  control  technology  and  best  available  con- 
trol technology  effluent  limitations  are  met  by  all 
municipal  and  industrial  dischargers  by  July  1,  1977, 
and  July  1,  1983,  respectively,  as  required  by  the 
Federal  Water  Pollution  Control  Act  Amendments  of 
1972,  P.L.  92-500  and  further  defined  by  EPA  regu- 
lations. It  is  also  the  goal  of  the  MDHES  to  achieve 
no  discharge  of  pollutants  to  state  waters  by  July  1, 
1985. 

6.  The  Upper  Missouri  tributaries  basin  plan  will  be 
used  as  the  basis  for  establishing  priorities  for 
surveillance,  construction  grants,  and  permit 
issuance. 

7.  Pollution  from  non-point  sources,  particularly 
sediment,  is  considered  to  be  the  principal 
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water  pollution  problem  in  Montana  and  the 
basin.  Major  non-point  pollution  problem  areas 
in  the  basin  (Section  VI)  which  may  need  additional 
study  are  general  erosion  of  stream  banks  and 
adjacent  lands,  high  toxic  metals  levels  in  the 
Boulder  River  near  Boulder,  Montana,  sediment  yields 
due  to  the  development  of  large  recreational  com- 
plexes and  high  sediment  yields  in  the  Gallatin, 
Madison,  Red  Rock,  Ruby,  Beaverhead,  and  Jefferson 
River  drainages. 

8.  The  Water  Quality  Bureau  will  participate  with 
other  regulatory  agencies  in  controlling  land  use 
activities  to  abate  potential  and  existing  pol- 
lution problems.  Specifically,  SJR  0052,  a joint 
resolution  of  the  House  and  Senate  passed  by  the 
1974  legislature,  states  in  part: 

NOW,  THEREFORE,  BE  IT  RESOLVED  BY  THE  SENATE 
AND  THE  HOUSE  OF  REPRESENTATIVES  OF  THE  STATE 
OF  MONTANA: 

That  the  Department  of  Natural  Resources  and 
Conservation  and  the  Resource  Conservation 
Advisoi^y  Council  in  cooperation  with  the 
Montana  Association  of  Conservation  Dis- 
tricts, the  Department  of  Health  and  En- 
virionmental  Sciences , and  other  interested 
parties  make  a thorough  study  of  the  sedi- 
ment control  problem,  and  existing  legisla- 
tion, and  recommend  to  the  1975  Legislative 
Session  appropriate  legislation,  including 
proposed  rules  and  standards  implementing 
such  legislation,  establishing  a statewide 
program  for  the  control  of  soil  erosion  and 
sediment  damage, 

9.  Oil  spill  inspection  and  reporting  will  be  coordi- 
nated with  the  ERA,  Department  of  Fish  and  Game, 
and  the  Oil  and  Gas  Conservation  Division  of  the 
Department  of  Natural  Resources  and  Conservation. 

10.  Plans  for  subdivisions  within  the  basin  will  be  re- 
viewed to  assure  water  supplies  and  sewage  disposal 
facilities  are  provided  which  comply  with  the  state 
subdivision  law  and  regulation.  The  law  and  regu- 
lation are  administered  by  the  V7ater  Quality  Bureau. 
The  law  requires  approval  of  subdivision  plats,  plans, 
and  specifications  by  the  Department  of  Health  and 
Environmental  Sciences  before  filing  with  the  county 
clerk  and  recorder. 
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11. 


Enforcement  action  will  be  taken  to  protect  water 
quality.  Under  the  state  water  pollution  control 
law,  enforcement  remedies  are  contained  in  Sections 
69-4820,  69-4820.1,  69-4821,  69-4824,  69-4824.1, 
and  69-4825,  Penalty  provisions  are  contained  in 
Section  69-4824. 

12.  Municipalities,  industries,  and  agricultural  dis- 
chargers will  be  required  to  monitor  their  dis- 
charges. Frequency  and  parameters  will  be  in 
accordance  with  MPDES  permit  conditions,  and  re- 
sults will  be  submitted  to  the  Water  Quality  Bureau 
and  EPA.  Authority  to  apply  and  enforce  state 
compliance  schedules  in  state  permits  is  dis- 
cussed in  Section  X.  Authority  to  enforce 
stream  water  quality  standards  is  discussed  in 
Appendix  B. 

13.  Selected  water  quality  monitoring  stations  will 
be  continued  (Table  25)  as  a long-range  water 
quality  surveillance  network.  This  network  will 
be  in  addition  to  studies  of  identified  problem 
areas  (Section  VI  and  VIII) . 

14.  The  strategy  for  future  biological  monitoring  and 
semi-annual  sediment  sampling  at  long-term  stations 
(Table  25)  is  being  developed  but  is  also  contin- 
gent upon,  as  yet,  undetermined  funding. 

15.  A public  education  program  on  factors  affecting 
water  quality  will  be  developed.  V^ater  quality 
and  water  quality  related  problems  in  the  basin, 
in  large  part,  appear  caused  by  decisions  made 
without  consideration  of  long-term  impacts  on 
streams.  This  program  will  be  directed  particu- 
larly at  riparian  landowners, 

16.  The  Boulder  River  from  Basin,  Montana  to  the  USGS 
station  near  Boulder,  Montana  (Table  11) , plus  the 
High  Ore  and  Cataract  Creek  drainages  do  not  meet 
water  quality  standards  for  B-Dg  streams  and  should 
be  reclassified  water  quality  limited. 
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\'i\BLE  25.  UPPER  MISSOURI  TRIBUTARIES  WATER  QUALITY  SURVEILLANCE  STATIONS 
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(1)  See  Appendix 


XIII  . 


MUNICIPAL  FACILITIES  INVESTMENTS 


State  water  quality  standards  in  the  East  Gallatin  River 
may  continue  to  be  violated  by  effluent  from  Bozeman's 
sewage  treatment  plant  after  the  application  of  secon- 
dary treatment.  So,  more  stringent  limitations  which 
may  require  treatment  beyond  national  secondary  stan- 
dards have  been  imposed.  All  other  municipal  discharges 
are  expected  to  meet  state  water  quality  standards  after 
the  application  of  secondary  treatment.  Facilities  in 
need  of  upgrading  to  meet  secondary  effluent  standards 
are  listed  in  Table  26  in  order  of  priority. 


} 
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TABLE  26.  SEWAGE  TREATMENT  NEEDS  IN  THE  UPPER  MISSOURI  TRIBUTARIES  BASIN 
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Sheridan  Correct  infiltration;  730  Treatment  and  Planning  grant 

provide  secondary  infiltration  $ 200,000  received 

treatment 


S-l  4-) 

rd  tn 

0)  -H 
>1  i-H 


-p 

c 

fd 

p 


pH  >1 

rO  -P 
U -H 
W Pi 
•H  O 


tn  1j 

p 

P 

P 

P 

P 

P 

P -H 

G Q) 

G 

G 

G 

G 

G 

G 

P 

m 

■H  > 

G 

G 

G 

G 

G 

G 

G a 

G 

G -H 

P 

P 

P 

P 

P 

P 

0 

P 

G a' 

Cr> 

tG 

Cd 

!n 

tG 

CG 

CD 

G 

G U 

P 

P 

t— H 0 

0 

0 

0 

0 

0 

O 

0 CG 

CP 

CU 

2 

2 

2 

s 

2 ^ 

tn 

a; 

•p 

(d 

e 

•H 

-p 

w 

w 

-p 

cn 

o 

u 


o o 

O 

O 

o 

o 

o 

o 

o 

o o 

o 

o o 

O 

O 

o 

o 

o 

o 

o 

o o 

o 

o o 

o 

O 

o 

o 

o 

o 

o 

o o 

o 

hk 

O ID 

ID 

o 

o 

o 

o 

o 

o 

O DJ 

CN 

ID  O 

LD 

o 

o 

o 

o 

o 

o 

CG 

CG 

1 — 1 1 — 1 

CN 

CO 

ID 

ID 

LD 

LD 

{/> 

</> 

i/y 

<0- 

CO- 

r— 1 

1 1 

I 1 

rH 

o 0 

•CO- 

</> 

-CO- 

</> 

• • 

a 
• o 


-p  • 

c 

0) 

e w 

•p  p 
rd  (D 
<D  ^ 
P (U 
E-i  m 


•H 
P P 
G fd 

0)  u 
g p 
P H 
fd  'H 
0)  p 
Pi  C 
H M 


G 

lj\  G 
■H  O 
Id  -H 
0)  P 
Q td 


o 

o 

CD 


in 

CD 


o G 
crc  a 
cr>  O 

I— I 


G 

Td 

Td 

G G 

0 1 

G 

P 

G 

G 

G 

G 

G 

G 

G 

0 Td  P 

•H  E Td 

G 

G 

G 

G 

G 

G 

G 

G 

■H  -H  G 

G 

P -H 

G 

P 

P 

P 

P 

P 

P > G 

o 

G 

> 

B 

G 

G 

p 

G 

P 

G 

G 

G 

G 

G 0 E 

•H 

P P 

0 

P 

P 

G 

P 

G 

P P P 

p 

P 0) 

p 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

p a.  G 

a> 

P 5 

cu  G 

O 

e 

5 

e 

U 

O 

CJ 

U 

P G 

*H 

-H  G 

P 

•H 

G 

P 

G 

p 

•H 

•H 

•H 

•H 

•H  Td  P 

p 

P CO 

P 

> 

G 

G 

G 

G 

> 

> 

> 

> 

PGP 

u 

G 

G 

p 

G 

G 

G G 

p 

p 

p 

P 

G G 

CO 

-H 

P 

>i 

G 

P 

P 

G 

P 

P G 

G 

G 

G 

G 

•H  >1 

G 

0} 

G 

P 

G 

U 

P 

•H 

U 

P -H 

G 

G 

G 

G 

G p 

Q 

p e 

G 

G 

G 

P 

G 

P 

PEG 

u cu 

e 

Td 

Td 

P 

G 

•H 

P 

G -H 

Td 

Td 

Td 

Td 

U G Td 

CO 

G P 

G 

G 

G 

P 

td  I — 1 

P 

td  I — 1 

G 

G 

G 

G 

G -H  G 

T3 

P P 

> 

0 

G 

G 

G 

•H 

G 

G -H 

G 

G 

G 

G 

P P 0 

G 

P 0 

0 

U 

P 

G 

[5 

o 

G 

^ o 

P 

P 

P 

P 

P 0 CJ 

(U 

0 P 

P 

G 

X 

0 

G 

G 

0 

G G 

X 

X 

X 

X 

0 P G 

S 

u a 

CU 

G 

H 

U 

G 

P 

U 

G P 

H 

H 

w 

w 

U CU  G 

G 

G 

G 

G 

1 

td 

>1 

P 

e 

1 — 1 

Td 

P 

G 

CJ 

G 

( — 1 

G 

•H 

•H 

Td 

Td 

•H 

G 

G 

G 

p 

G 

G 

:5 

p 

G 

G 

Td 

G 

CQ 

G 

CO 

P 

0 

G 

U 

g 

0 

-H 

0 

E 

•H 

Cd 

P 

P 

G 

1 — 1 

p 

P 

G 

G 

rH 

rH 

G 

G 

N 

1 — I 

G 

1 1 

‘H 

0 

G 

G 

‘H 

g 

x: 

0 

'H 

x: 

G 

;$ 

U 

W 

CQ 

:s 

U 

CQ 

Q 

CO 

Eh 

131 


XIV.  PLANNING  NEEDS 


Planning  needs  for  the  Upper  Missouri  tributaries  basin 
relate  almost  exclusively  to  land  use  considerations 
(Table  27) . Nonpoint  pollution  (Section  VI)  from 
adverse  land  uses  is  felt  to  be  the  major  water  pollu- 
tion problem  in  Montana  and  the  basin.  Major  areas 
in  need  of  planning  in  the  basin,  therefore,  are  erosion 
of  stream  banks  and  erosion  of  adjacent  lands. 

Section  208  of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972  provides  grants  to  areas  having 
special  water  quality  problems  which  extend  over 
local  jurisdictional  boundaries  to  develop  an  overall 
plan  for  the  area.  As  part  of  plan  preparation,  local 
governments  within  the  designated  area  are  expected 
to  establish  an  agency  or  agencies  for  implementing 
the  water  quality  management  plans,  and  the  implementing 
agency  or  agencies  would  be  the  only  ones  which  could 
receive  sewage  treatment  works  construction  grants. 

Blue  Ribbons  of  the  Big  Sky  Country  Areawide  Planning 
Organization  (Gallatin  and  Madison  River  drainages)  has 
received  a Section  208  grant.  Planning  efforts  will 
begin  on  or  about  July  1,  1975.  The  grant  will  provide 
funding  for  24  months.  No  other  areas  in  the  Upper 
Missouri  Tributaries  basin  have  made  application  for 
Section  208  grants. 

Definite  funding  will  be  necessary  before  planning 
for  future  biological  monitoring  and  semi-annual 
sediment  sampling  at  long-term  stations  (Table  25) 
can  be  completed. 


y 
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TABLE  27.  PLANNING  NEEDS  FOR  VJATER  QUALITY  AND  WATER  QUALITY  RELATED  PROBLEHS  IN  THE  UPPER  MISSOURI  TRIBUTARIES  BASIN 
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APPENDIX  A 


GLOSSARY 

Symbol 

Definition 

Ibs/day 

pounds  per  day 

mgd 

million  gallons  per  day 

sq.  ft. 

square  feet 

BOD5 

five-day  biochemical  oxygen 
demand 

Ibs/capita/day 

pounds  per  capita  per  day 

gpcd 

gallons  per  capita  per  day 

TR 

total  recoverable 

gpm 

gallons  per  minute 

USPHS 

U.  S.  Public  Health  Service 

/ 

less  than  or  equal  to 

greater  than  or  equal  to 

JTU 

Jackson  turbidity  units 

mg/1 

milligrams  per  liter 

FWPCAA 

Federal  V7ater  Pollution  Control 
Act  Amendments 

WQB 

Water  Quality  Bureau 

EPA 

U.  S.  Environmental  Protection 
Agency 

MPDES 

Montana  Pollutant  Discharge 
Elimination  System 

NPDES 

National  Pollutant  Discharge 
Elimination  System 
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APPENDIX  A.  GLOSSARY  (continued) 


Symbol 

Definition 

uses 

U.  S.  Geological  Survey 
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APPENDIX  B 


MONl’ANA  STATE  DEPARTMENT  OF  HEALTH 

AND 

ENVIRONMENTAL  SCIENCES 


MAC  16-2.14(10)-S14480  WATTiR  QUALITY  STANDARDS 


(1)  Policy  statement.  Tlie  following  standards  are  adopted  to  establish  maximum 
allowable  chatiges  in  water  quality  and  establish  limits  for  pollutants  which 
affect  prescribed  beneficial  uses  of  state  waters.  The  department  adopts  as 
a rule  the  policy  that  best  practicable  treatment  and  control  of  waste, 
activity  and  flow  is  to  be  provided  to  maintain  dissolved  oxygen  and  over- 
all water  quality  at  the  highest  possible  levels,  and  water  temperatures, 
coliform  bacteria  concentrations,  dissolved  chemical  substances,  toxic  ma- 
terials, radioactivity,  turbidities,  color,  odor  and  other  deleterious  sub- 
stances at  the  lowest  possible  levels. 

(2)  Ajq)lication  of  standards.  The  water  quality  standards  are  composed  of  water 
use  classifications  [section  (4)],  water-use  descriptions  and  specific 
water  quality  criteria  [section  (5)],  and  general  water  quality  criteria 
[section  (6)]. 

(a)  General  water  quality  criteria  apply  to  all  state  waters  except 
where  in  this  rule  specific  water  quality  criteria  are  more 
applicable  to  a specific  water-use  classification. 

(b)  In  order  to  carry  out  the  objective  of  the  rule,  existing  discharges 
to  state  waters  shall  be  brought  into  compliance  with  the  standards 

as  soon  as  practicable,  and  in  no  case  later  than  three  years  from  the 
effective  date  of  the  rule. 

(3)  Definitions.  Unless  statutory  definition  or  the  context  otherwise  requires 
in  this  rule: 

"Conduit"  means  any  artificial  or  natural  duct,  either  open  or  closed,  for 
conveying  liquids  or  other  fluids. 

"Dewatered  stream"  means  a perennial  or  intermittent  stream  whose  water 
has  been  removed  for  one  or  more  beneficial  uses. 

"EPA"  means  the  U.  S.  Environmental  Protection  Agency. 

"Intermittent  stream"  means  a stream  or  portion  of  a stream  that  flows 
only  in  direct  response  to  precipitation;  it  receives  little  or  no  water 
from  springs  and  no  long -continued  supply  from  melting  snow  or  other  sources 

"Naturally  occurring"  means  conditions  or  material  present  from  runoff  or 
percolation  over  which  man  has  no  control  or  from  developed  land  \diere  all 
reasonable  land,  soil  and  water  conservation  practices  have  been  applied. 
Conditions  resulting  from  dams  in  existence  as  of  July  1,  1971  are  natural. 

"Mixing  zone"  means  that  volume  of  state  water  wherein  any  pollutant  may 
exceed  allowable  water  quality  standards. 
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"Pesticide”  means  insecticides,  herbicides,  rodenticides , fungicides  or  any 
substance  or  mixture  of  substances  intended  for  preventing,  destroying,  con- 
trolling, repelling,  altering  life  processes,  or  mitigating  any  insects, 
rodents,  nematodes,  fungi,  weeds  and  other  forms  of  plant  or  anijiial  life. 

"Residue"  means  oils,  floating  solids  and  sludge  deposits. 

"Sediment"  means  solid  material  settled  from  suspension  in  a liquid;  mineral 
or  organic  solid  material  that  is  being  transported  or  has  been  moved  from  its 
site  of  origin  by  air,  water  or  ice  and  has  cane  to  rest  on  the  earth’s  sur- 
face, either  above  or  below  sea  level;  or  inorganic  or  organic  particles 
originating  from  weathering,  chemical  precipitation  or  oiological  activity. 

"Settleable  solids"  means  inorganic  or  organic  particles  that  are  being 
transported  or  have  been  transported  by  water  from  the  site  or  sites  of 
origin  and  are  settled  or  are  capable  of  being  settled  from  suspension. 

"Sewer"  means  a pipe  or  conduit  that  carries  wastewater  or  drainage  water. 

"State  waters"  means  any  body  of  water,  irrigation  system  or  drainage  system, 
either  surface  or  underground.  This  section  shall  not  apply  to  irrigation 
waters  where  the  waters  are  used  up  within  the  irrigation  system  and  said 
waters  are  not  returned  to  any  other  state  waters.  The  term  "state  waters" 
as  used  in  this  rule  does  not  include  underground  water. 

"Storm  sewer"  or  "storm  drain"  means  a sewer  that  carries  stonn  water  ;md 
surface  water,  street  wash  and  other  wash  waters,  or  drainage  but  excludes 
sewage  and  industrial  wastes. 

"True  color"  means  the  color  of  water  from  which  the  turbidity  has  been 
removed . 

’Turbidity"  means  a condition  in  water  or  wastewater  caused  by  the 
presence  of  suspended  matter  resulting  in  the  scattering  and  absoriTion 
of  light  rays. 

(4)  Water-use  classifications. 


MISSOURI  BASIN 
Missouri  River  Drainage 


Missouri  River: 

Missouri  River  drainage  to  the  Sun  River  in  Great  Falls  except 
tributaries  listed  below 

liist  Gallatin  River  (maijistem)  (tributary  to  the  Gallatin 

River,  tributary  to  the  Missouri  River)  from  Montana  Highway 

No.  295  crossing  about  one-half  mile  north  of  Bozeman  to 

but  excluding  Diy  Creek  about  five  miles  east  of  M:mhattan  . . . B-I^2 
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Remainder  of  East  Gallatin  River  drainage  except  the 

tributaries  listed  below B-l)| 

Lyman  and  Sourdough  (Bozeman)  Creek  drainages  to  the 

Bozeman  water  supply  intake  A-Closed 


Remainder  of  the  Lyman  and  Sourdough  Creek  drainages  . . . B-Di 


Hyalite  Creek  drainage  to  the  Bozeman  water  supply  intake  . A-Open-Di 


Remainder  of  Hyalite  Creek  drainage  B-Dj 

Big  Hole  River  drainage  (tributary  to  the  Jefferson  River, 

tributary  to  the  Missouri  River)  above  Divide  A-Open-Di 

Remainder  of  the  Big  Hole  drainage B-Di 

Rattlesnake  Creek  drainage  (tributary  to  the  Beaverhead  River, 

tributary  to  the  Jefferson  River)  to  the  Dillon  water  supply 

intake A-Open-Di 

Remainder  of  Rattlesnake  Creek  drainage  B-Di 

Indian  Creek  drainage  (tributary  to  the  Ruby  River,  tributary 


to  the  Beaverhead  River)  to  the  Sheridan  water  supply  intake  . . A-Open-Dl 


Remainder  of  Indian  Creek  drainage  B-D^ 

Basin  Creek  drainage  (tributary  to  the  Boulder  River, 

tributary  to  the  Jefferson  River)  to  the  Basin  water  supply 

intake A-Open-D-i 

-L 

Remainder  of  Basin  Creek  drainage B-D2^ 


(5)  Water-use  description  and  specific  water  quality  criteria. 

(a)  General.  Specific  water  quality  criteria,  along  with  criteria  in 

section  (6)  protect  the  beneficial  water  uses  set  forth  in  the  water - 
use  descriptions  for  the  following  classifications  of  water.  Criteria 
for  organisms  of  the  coliform  group  are  based  on  a minimum  of  five 
samples  obtained  during  separate  24-hour  periods  during  any  consecutive 
30-day  period  analyzed  by  the  most  probable  number  or  equivalent 
membrane  filter  methods.  The  metal  limits  on  the  Clark  Fork  River 
[section  (6)]  are  to  govern  when  this  section  (5)  imposes  a con- 
flicting requirement  with  that  criteria. 
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(b)  A- Closed  classification. 


(i)  Water-use  description.  Water  supply  for  drinking,  culinary  arid 
food  processing  purposes  suitable  for  use  after  simple  disin- 
fection. Public  access  and  activities  such  as  livestock  grazing 
and  timber  harvest  are  to  be  controlled  by  the  utilit)'  ov/ner 
under  conditions  prescribed  and  orders  issued  by  the  department . 
Only  those  waters  on  which  access  is  presently  controlled  by  the 
utility  owner  have  been  classified  as  A-Closeil.  If  other  uses 
are  permitted,  the  waters  arc  to  be  reclassified  A-Ojicn-D] . 

(ii)  Specific  water  quality  criteria. 

(aa)  'Ihe  average  number  of  organisms  in  the  colifoim  group 
is  not  to  exceed  50  per  100  milliliters. 

(ab)  Dissolved  oxygen  criteria  are  not  ap])licable  for  the 
classification. 

(ac)  No  change  fran  natural  pll  is  allowed. 

(ad)  No  increase  above  naturally  occurring  turbidity  is  allowed. 

(ae)  No  increase  above  naturally  occurring  water  tempcratiu'e  is 
allowed. 

(af)  No  increases  above  naturally  occurring  concentrations  of 
sediment,  settleable  solids  or  residues,  whicii  adversely 
affect  the  use  indicated,  are  allowed. 

(ag)  No  increases  of  toxic  or  other  deleterious  substances, 
pesticides  and  organic  and  inorganic  materials  inclikling 
heavy  metals,  above  naturally  occurring  concentrations, 
are  allowed. 

(ah)  No  wastes  are  allowed  which  increase  radioactivity  above 
natural  background  levels. 


(c)  A-0|:)en-D2  classification. 

(i)  Water-iLse  description.  Water  supply  for  drinking,  culinary  .ind 
food  processing  pur{:)oses  suitable  for  use  after  sim|)lc  dis.in- 
lection  and  removal  of  naturally  present  impurities.  Watc'r  i|uaiity 
is  to  be  maintained  suitable  for  bathing,  swimming  tmd  it'creation; 
growth  and  propagation  of  salmonid  fishes  and  associated  acjuatic 
life,  waterfowl  and  furbearers;  and  agricultural  ;md  Lmlusti-ial 
water  supply.  Where  the  waters  are  used  lor  swimming  or  other 
water-contact  sports,  analyses  arc  to  be  ntide  by  the  utilitx'  ouaiei' 
and  the  department  to  determine  il  a higher  degree  of  treatment 
is  required  for  potable  water  use. 
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Waters,  if  shown  to  meet  the  v\-Closed  criteria,  may  be  so  classified 
by  the  department  at  the  request  of  the  utility  owner.  State 
waters  within  the  boundaries  of  national  parks  and  nationally 
designated  wild,  wilderness  or  primitive  areas  in  the  state  are 
classified  A-Open-D]^  except  those  adjacent  to  developed  areas  such 
as  Snyder  Creek  through  the  community  of  Lake  McDonald  and  Swift - 
current  Creek  below  the  Many  Glacier  Chalet,  both  in  Glacier 
National  Park.  Also,  Georgetown,  Flathead  and  Whitefish  lakes 
and  Lake  Mary  Ronan  are  classified  A-Open-Di  as  are  some  streams 
presently  used  for  domestic  water  supply. 

(ii)  Specific  water  quality  criteria. 

(aa)  Ilic  average  number  of  organisms  in  the  coliform  group  is 
not  to  exceed  50  per  100  milliliters  where  danonstrated 
to  be  the  result  of  domestic  sewage. 

(ab)  Dissolved  oxygen  concentration  is  not  to  be  reduced  below 
7.0  milligrams  per  liter. 

(ac)  Induced  variation  of  hydrogen  ion  concentration  (pH)  within 
the  range  of  6.5  to  8.5  is  to  be  less  than  0.5  pH  unit. 

Natural  pH  outside  this  range  is  to  be  maintained  without 
change.  Natural  pH  above  7.0  is  to  be  maintained  above 

7.0. 

(ad)  No  increase  above  naturally  occurring  turbidity  is  allowed. 

(ae)  A 1°  F maximum  increase  above  naturally  occurring  water 
temi^erature  is  allowed  within  the  range  of  32°  F to  66°  F; 
within  the  naturally  occurring  range  of  66°  F to  66.5°  F,  no 
discharge  is  allowed  which  will  cause  the  water  temperature 
to  exceed  67°  F;  and  where  the  naturally  occurring  water 
temperature  is  66.5°  F or  greater,  the  maximum  allowable  in- 
crease in  water  temperature  is  0.5°  F.  A 2°  F per  hour  maximum 
decrease  below  naturally  occurring  water  tenperature  is  allowed 
when  the  water  temperature  is  above  55°  F,  and  a 2°  F maximum 
decrease  below  naturally  occurring  water  temperature  is  allowed 
within  the  range  of  55°  F to  32°  F. 

(af)  No  increases  above  naturally  occurring  concentrations  of 
sediment,  settleable  solids  or  residues,  which  adversely 
affect  the  use  indicated,  are  allowed. 

(ag)  Concentrations  of  toxic  or  other  deleterious  substances, 
pesticides  and  organic  and  inorganic  materials  including 
lieavy  metals,  after  treatment  for  domestic  use,  are  not  to 
exceed  the  recommended  limits  established  in  the  1962  IJ.  S. 
Public  Health  Service  Drinking  Water  Standards  or  subsequent 
editions;  an  increase  of  more  than  10  percent  of  the  concen- 
tration present  in  the  receiving  water  is  not  allowed; 
maximum  allowable  concentrations  are  to  be  less  than  acute 
or  chronic  problan  levels  as  revealed  by  bioassay  or  other 
methods. 
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(ah)  True  color  is  not  to  be  increased  more  than  two  units  al’tovo 
naturally  occurring  color. 

(d)  B-Di  classification. 

(i)  Water-use  description.  The  quality  is  to  be  maintained  suitable  for 
drinking,  culinary  and  food  processing  purposes  after  adequate  treat- 
ment equal  to  coagulation,  sedimentation,  filtration,  disinfection 
and  any  additional  treatment  necessary  to  remove  naturally  present 
impurities;  bathing,  swimming  and  recreation;  growTh  .'md  proixigation 
of  salmonid  fishes  and  associated  aquatic  life,  waterfowl  ;uid  fur- 
bearers;  and  agricultural  and  industrial  water  supply. 

(ii)  Specific  water  quality  criteria. 

(aa)  The  average  number  of  organisms  in  the  fecal  col  i fonn  grouji 
is  not  to  exceed  200  per  100  milliliters,  nor  are  10  percent 
of  the  total  samples  during  any  30-da>'  period  to  exceed 

400  fecal  coliforms  per  100  milliliters.  Ihe  average  niuiiber 
of  organisms  in  the  coliform  group  is  not  to  excecxl  1,000 
per  100  milliliters,  nor  are  20  percent  of  the  samples  to 
exceed  1,000  coliforms  per  100  milliliters  during  :in>'  3P-day 
period. 

(ab)  Dissolved  oxygen  concentration  is  not  to  be  reduced  below 
7.0  milligrams  per  liter. 

(ac)  Induced  variation  of  hydrogen  ion  concentrat ion  (pH)  within 
the  range  of  6.5  to  8.5  is  to  be  less  than  0.5  pH  imit. 

Natural  pH  outside  this  range  is  to  be  maintaincxl  without 
change.  Natural  pH  above  7.0  is  to  be  maintained  above 

7.0. 

(ad)  The  maximum  allowable  increase  above  naturally  occurring 
turbidity  is  5 Jackson  Candle  Units  except  as  is  j-iennitted 
in  the  general  water  quality  criteria. 

(ae)  A 1°  F maximum  increase  above  naturally  occurring  ^ 
water  tenperature  is  allowed  within  the  range  of  32° 

F to  66°  F;  within  the  naturally  occurring  range  of 
66°  F to  66.5°  F,  no  discharge  is  allowed  which  will 
cause  the  water  temperature  to  exceed  67°  F;  and  where 
the  naturally  occurring  water  tenperature  is  66.5°  F 
or  greater,  the  maximum  allowable  increase  in  water 
temperature  is  0.5° F.  A 2°  F per  hour  maximum  decrease 
below  naturally  occurring  water  temperature  is 
allowed  when  the  water  temperature  is  above  55°  F, 

and  a 2°  F maximum  decrease  below  naturally  occurring 
water  tenperature  is  allowed  within  the  range  of  55° 

F to  32°  F. 
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This  applies  to  all  waters  in  the  state  classified  B-Dj^ 
except  for  Prickly  Pear  Creek  from  ^'k:Clellan  Creek  to 
the  Montana  Highway  No.  433  crossing  where  a 2°  F maxi- 
mum increase  above  naturally  occurring  water  tempera- 
ture is  allowed  within  the  range  of  32°  F to  65°  F; 
within  the  naturally  occurring  range  of  65°  F to 
66.5°  F,  no  discharge  is  allowed  which  will  cause  the 
water  tenperature  to  exceed  67°  F;  and  where  the  naturally 
occurring  water  tenperature  is  66.5°  F or  greater,  the 
maximum  allowable  increase  in  water  tenperature  is  0.5°  F. 

(af)  No  increases  above  naturally  occurring  concentrations  of 
sediment,  settleable  solids  or  residues,  which  adversely 
affect  the  use  indicated,  are  allowed, 

(ag)  Concentrations  of  toxic  or  other  deleterious  substances, 
pesticides  and  organic  and  inorganic  materials  including 
heavy  metals,  after  treatment  for  domestic  use,  are  not 
to  exceed  the  recommended  limits  contained  in  the  1962 
IJ.  S.  Public  Health  Service  Drinking  Water  Standards  or 
subsequent  editions;  also,  maximum  allowable  concentrations 
are  to  be  less  than  acute  or  chronic  problem  levels  as 
revealed  by  bioassay  or  other  methods. 

(ah)  True  color  is  not  to  be  increased  more  than  five  units  above 
naturally  occurring  color. 

(e)  B-Dp  classification. 

(i)  Water-use  description.  The  quality  is  to  be  maintained  suitable 
for  drinking,  culinary  and  food  processing  purposes  after  adequate 
treatment  equal  to  coagulation,  sedimentation,  filtration,  disin- 
fection and  any  additional  treatment  necessary  to  remove  naturally 
present  impurities;  bathing,  swimming  and  recreation;  growth  and 
propagation  of  salmonid  fishes  and  associated  aquatic  life, 
waterfowl  and  furbearers;  and  agricultural  and  industrial  water  supply. 

(ii)  Specific  water  quality  criteria. 


(aa)  Ihe  average  number  of  organisms  in  the  fecal  coliform  group 
is  not  to  exceed  200  per  100  milliliters  nor  are  10  percent 
of  the  total  samples  during  any  30-day  period  to  exceed  400 
fecal  coliforms  per  100  milliliters.  The  average  number  of 
organisms  in  the  coliform  group  is  not  to  exceed  1,000  per 
100  milliliters  nor  are  20  percent  of  the  samples  to  exceed 

1.000  coliforms  per  100  milliliters  during  any  30-day  period. 

(ab)  Dissolved  oxygen  concentration  is  not  to  be  reduced  below 

7.0  milligrams  per  liter  from  October  1 through  June  1 nor 
below  6.0  milligrams  per  liter  from  June  2 through  September  30. 
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(ac)  Induced  variation  of  hydrogen  ion  concentration  (pH)  within 
the  range  of  6.5  to  9.0  is  to  be  less  than  0.5  pH  unit. 
Natural  pH  outside  this  range  is  to  be  maintained  without 
change.  Natural  pH  above  7.0  is  to  be  maintained  above  7.0. 

(ad)  llie  maximum  allowable  increase  above  naturally  occurring 
turbidity  is  10  Jackson  Candle  Units,  except  as  is  permitted 
in  the  general  water  quality  criteria. 

(ae)  A 1°  F maximum  increase  above  naturally  occurring  water 
temperature  is  allowed  within  the  range  of  32°  F to  66°  IJ 
within  the  naturally  occurring  range  of  66°  V to  66.5°  1-,  no 
discharge  is  allowed  which  will  cause  the  water 
temperature  to  exceed  67°  F;  and  where  the  naturally 
occurring  water  temperature  is  66.5°  F or  greater,  the 
maximum  allowable  increase  in  water  temperature  is  0.5°  F. 

A 2°  F per  hour  maximum  decrease  below  naturally  occurring 
water  temperature  is  a Howled  when  the  water  temperature 
is  above  55°  F,  and  a 2°  F maximum  decrease  below  naturally 
occurring  water  tenperature  is  allowed  within  the  range 
of  55°  F to  32°  F. 

(af)  No  increases  above  naturally  occurring  concentrations  of 
sediment,  settleable  solids  or  residues,  which  adversely 
affect  the  use  indicated,  are  allowed. 

(ag)  Concentrations  of  toxic  or  other  deleterious  substances, 
pesticides  and  organic  and  inorganic  materials  including 
heavy  metals,  after  treatment  for  domestic  use,  are  not  to 
exceed  the  recommended  limits  contained  in  the  1962  U.  S. 
Public  Health  Service  Drinking  Water  Standards  or  sub- 
sequent editions;  also,  maximum  allowable  concentrations 
are  to  be  less  than  acute  or  chronic  problem  levels  as 
revealed  by  bioassay  or  other  methods. 

(ah)  True  color  is  not  to  be  increased  more  than  five  units  above 
naturally  occurring  color. 


(6)  General  water  quality  criteria. 

(a)  The  degree  of  waste  treatment  required  to  restore  and  maintain  tlie 
standards  is  to  be  determined  by  the  department  and  is  to  be  based 
on  the  follo'i\dng. 

(i)  The  state’s  policy  of  nondegradation  of  existing  high  water  (luality 
as  described  in  Section  69-4808.2,  R.C.M.  1947. 

(ii)  Present  and  anticipated  beneficial  uses  of  the  receiving  water. 

(iii)  The  quality  and  nature  of  flow  of  the  receiving  water. 

(iv)  The  quantity  and  quality  of  the  sewage,  industrial  waste  or 
other  waste  to  be  treated. 
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(v)  llie  presence  or  absence  of  other  sources  of  pollution  on  the 
same  watershed. 

(b)  Sewage  is  to  receive  a minimum  of  secondary  treatment  as  defined  by  bPA 
in  accordance  with  requirements  as  set  forth  in  the  Federal  Water 
Pollution  Control  Act  Amendments  of  1972. 

(c)  Industrial  waste  is  to  receive,  as  a minimum,  treatment  equivalent 
to  the  best  practicable  control  teclinology  currently  available 
(BPCT)  as  defined  by  EPA.  In  cases  where  BPCT  is  not  defined  by 
EPA,  industrial  waste  is  to  receive,  after  maximum  practicable 
in-plant  control,  a minimum  of  secondary  treatment  or  equivalent. 

(d)  For  design  of  disposal  systems,  stream  flow  dilution  requirements  are  to 
be  based  on  minimum  consecutive  seven-day  average  flow  which  may  be 
expected  to  occur  on  the  average  of  once  in  ten  years.  When  dilution 
flows  are  less  than  the  above  design  flow  at  a point  discharge,  the 
discharge  is  to  be  governed  by  the  permit  conditions  developed  for  the 
discharge  through  the  waste  discharge  permit  program. 

(e)  State  surface  waters  are  to  be  free  from  substances  attributable  to 
municipal,  industrial,  agricultural  practices  or  other  discharges 
that  will: 

(i)  Settle  to  form  objectionable  sludge  deposits  or  emulsions  beneath 
the  surface  of  the  water  or  upon  adjoining  shorelines. 

(ii)  Create  floating  debris,  scum,  a visible  oil  film  (or  be  present 
in  concentrations  at  or  in  excess  of  10  milligrams  per  liter) 
or  globules  of  grease  or  other  floating  materials. 

(iii)  Produce  odors,  colors  or  other  conditions  as  to  create  a 

nuisance  or  render  undesirable  tastes  to  fish  flesh  or  make 
fish  inedible. 

(ivj  Create  concentrations  or  combinations  of  materials  which  are 
toxic  or  harmful  to  human,  Minimal,  plant  or  aquatic  life. 

(v)  Create  conditions  which  produce  undesirable  aquatic  life. 

(i)  No  wastes  are  to  be  discharged  and  no  activities  conducted  such  that 
the  wastes  or  activities,  either  alone  or  in  combination  with  other 
wastes  or  activities,  will  violate,  or  can  reasonably  be  expected 
to  violate,  any  of  the  standards;  (e.g.,  in  a reach  of  streain 
classified  B-D^,  the  total  allowable  cunulative  increase  to 
naturally  occurring  turbidity  conditions  in  the  reach  is  5 Jackson 
Candle  Units) . 
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(g)  No  wastes  are  to  be  discharged  and  no  activities  conducted  which, 
either  alone  or  in  combination  with  other  wastes  or  activities,  will 
cause  turbidities  to  exceed  those  allowed  by  specific  water  t|ualit\' 
criteria;  provided,  short-term  activities  neccssar)^  to  accoinmodat  i' 
essential  dredging,  channel  or  bank  alterations,  stream  diversions 
or  other  construction  vdiere  turbidities  in  excess  of  the  criteria 
are  unavoidable,  may  be  authorized  by  the  department  under  con- 
ditions as  it  may  prescribe. 

(h)  Methods  of  sample  collection,  preserv'-ation  and  analysis  used  to  dctenninc 
compliance  with  the  standards  are  to  be  in  accordance  with  the  latest 
edition  of  Standard  Methods  for  the  Examination  of  Water  and  Waste - 
water  published  by  the  American  Public  Health  Association  or  in 
accordance  with  tests  or  procedures  tliat  have  been  found  to  bo 

equally  or  more  applicable. 

(i)  for  operations  of  existing  water  impoundments  that  cause  conditions 
harmful  to  prescribed  beneficial  uses  of  state  waters,  it  is  to  be 

demonstrated  to  the  satisfaction  of  the  department  that  continued 
operations  will  be  done  in  the  best  practicable  manner  to  minimize 
harmful  effects  and  will  not  violate  state  laws  or  department  nilcs. 

New  water  impoundments  shall  lie  designed  to  provide  temperature 
variations  in  discharging  water  that  maintain  or  enhance  the  existing 
propagating  fishery  and  associated  aquatic  life.  /\s  a guide,  the 
following  temperature  variations  are  recommended:  Continuous!)' 

less  than  40°  F during  the  months  of  January  and  Februar>%  and 
continuously  greater  than  44°  F during  the  months  of  June  through 
September. 

(j)  Ponds  for  waste  treatment  purposes  are  not  to  he  located  in  drainage 
ways  viiere  the  volume  of  drainage  water  from  a 10-year  stomi  entering 
the  ponds  exceeds  one-half  the  volume  of  the  pond;  provided  that, 
subject  to  approval  by  the  department  as  to  design  and  maintenance, 
ponds  located  in  drainage  ways  for  the  express  jDurpose  of  containing 
emergency  oil  spills  are  permitted. 

(k)  Dumping  of  snow  fron  municipal  and/or  parking  lot  snow  removal  activities 
into  waters  of  the  state  is  prohibited  without  a permit  from  the  de- 
partment . 

(l)  Existing  discliarges  to  state  waters  will  be  entitled  a mixing  zone  as 
determined  by  the  department . 

(m)  Until  such  time  as  minimum  stream  flows  are  established  for  dewatered 
streams,  the  minimum  treatment  requirements  for  discharges  to  de- 
watered receiving  streams  are  to  be  no  less  than  the  minimum  treat- 
ment requirements  prescribed. 

(n)  Treatment  requirements  for  discharges  to  intermittent  streams  are  to  he 
no  less  tlian  the  minimum  treatment  requiranents  ju'escribed. 
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(o)  Pollution  resulting  from  stoimi  drainage,  storm  sewer  discharges,  and 
non-i^oint  sources,  including  irrigation  practices,  road  building,  con- 
struction, logging  practices,  overgrazing  and  other  practices,  are  to 
be  eliminated  or  minimized  as  ordered  by  the  department. 

(p)  Aiijd  ication  ol  pesticides  in  or  adjacent  to  state  waters  is  to  be  in 
compliJince  with  the  labeled  direction,  and  in  accordance  with  pro- 
visions of  the  Montana  Pesticides  Act  (Title  27,  Chapter  2,  R.C.M. 
1947)  imd  the  Federal  Environmental  Pesticides  Control  Act  (Public 
Law  92-51P).  Excess  pesticides  and  pesticide  containers  are  not  to  be 
disposed  of  in  a manner  or  in  a location  where  they  are  likely  to 
pollute  state  waters. 

(q)  lEe  following  radiological  criteria  shall  apply  to  all  waters  except 
those  classified  as  A-Closed: 

(i)  llie  average  dissolved  concentrations  (including  the  naturally 

occurring  or  background  contribution)  of  iodine  131,  radium- 226, 
strontium- 89,  strontium- 90  and  tritium  are  not  to  exceed  the 
following  concentration  limits: 


Iodine -131  . 
Radium-226  . 
Strontium- 89 
Stront ium-90 
Tritium  . . 


. 5 pCi/L 

. 1 pCi/L 

100  pCi/L 
. 10  pCi/L 
3,000  pCi/L 


For  all  other  radionuclides,  the  average  dissolved  concentration 
limits  are  to  be  1/150  of  the  corresponding  maximum  permissible 
concentration  in  water  for  continuous  occupational  exposure  as 
recommended  by  the  National  Committee  on  Radiation  Protection 
(National  Bureau  of  Standards  Handbook  69  or  subsequent  revisions.) 

(ii)  For  a mijcture  of  radionuclides,  the  following  relationship  is  to 
be  satisfied: 


Cl  + Q 
Ll  L2 


+ Cn 


^ 1.00 


C denotes  the  average  concentration  of  the  respective  radionuclide, 
and  L denotes  its  concentration  limit. 


(iii)  Wliere  alpha  emitters,  strontium-90,  radium-228,  iodine-129, 

iodine -130  and  lead -2 10  are  known  to  be  absent,  routine  analyses 
for  dissolved  gross  beta  radioactivity  (excluding  potassium-40 
contribution)  may  be  employed  to  monitor  and  show  compliance  with 
this  criterion  (except  for  tritium)  as  long  as  the  gross  concen- 
tration does  not  exceed  100  pCi/L.  When  these  conditions  are  not 
met,  routine  quantitative  analyses  of  individual  radionuclides  are 
to  be  perforned  to  show  compliance.  Except  in  cases  where  tritium 
from  other  than  natural  sources  is  known  to  be  absent,  routine 
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tritium  analyses  are  to  be  perfoimed  to  show  compliance.  (Note: 
'•Absence"  means  a negligibly  small  fraction  of  the  specific  con- 
centration limit,  where  the  limit  for  unidentified  alpha  emitters 
is  taken  as  the  limit  for  radium- 226.) 

(iv)  For  radionuclides  associated  with  suspended  material  in  transport, 

the  average  concentration  limits  are  to  be  1/150  of  the  corresponding 
maximum  permissible  concentration  in  water  (insoluble  form)  for 
continuous  occupational  exposure  as  recommended  by  the  National 
Committee  on  Radiation  Protection.  In-streairi  sedimentation  of 
these  materials  is  not  to  produce  solids  beds  that  are  not  in 
compliance  with  subsections  (q)  (i)  and  (q)  (ii)  (because  of 
leaching)  and/or  excessive  accumulation  in, native  flora  and 
fauna. 

(v)  Average  concentrations  are  to  be  computed  from  monitoring  data 
acquired  during  the  previous  12  months;  maximum  concentrations 
are  not  to  exceed  three  tines  the  average  concentration  limits 
specified. 

(vi)  Variances  from  concentration  limits  specified  will  be  permitted 
only  if  the  contributing  source  is  non -controllable  or  a natural 
source.  Best  available  treatm'ent  must  be  provided  for  man-made 
discharges,  and  the  exposure  received  by  affected  population 
groups  must  be  within  established  dose  limits. 

(r)  No  wastes  are  to  be  discharged  and  no  activities  conducted  which, 
either  alone  or  in  canbination  with  other  wastes  or  activities,  will 
result  in  the  dissolved  gas  content  relative  to  the  water  surface  to 
exceed  110  percent  of  saturation. 

(s)  Bioassay  median  tolerance  concentrations  are  to  be  based  on  latest 
available  research  results  for  the  materials,  by  bioassay  tests  pro- 
cedures for  simulating  actual  stream  conditions  as  set  forth  in  the 
latest  edition  of  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater  published  by  the  American  Public  Health  Association,  or  in 
accordance  with  tests  or  analytical  procedures  that  have  been  found  to 
be  equal  or  more  applicable  by  EPA.  Bioassay  studies  are  to  be  made 
using  the  most  sensitive  local  species  and  life  stages  of  economic  or 
ecological  importance;  provided  other  species  whose  relative  sensitivity 
is  known  may  be  used  when  there  is  difficulty  in  providing  the  most 
sensitive  species  in  sufficient  numbers. 

When  specific  application  factors  are  not  available,  the  factor 
is  to  be  determined  by  using  methods  listed  in  Water  Quality  Criteria 
published  by  the  Federal  Water  Pollution  Control  Administration  (1968) , 
or  by  using  other  methods  accepted  as  equal  or  applicable  by  EPA. 
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APPENDIX  C 


SYSTEM  FOR  GEOGRAPHIC  LOCATION  OF  FEATURES 


V<ells,  springs,  water- sampling  locations,  and  stream-gaging  locations  are 
assigned  numbers  based  on  the  system  of  land  subdivision  used  by  the  U.  S. 
Bureau  of  Land  Management.  The  number  consists  of  twelve  characters  and 
describes  the  location  by  township,  range,  section,  and  position  within  the 
section.  The  figure  below  illustrates  the  numbering  method.  The  first  three 
characters  of  the  number  give  the  township,  the  next  three  characters  the  range 
The  next  tavo  numbers  give  the  section  number  within  the  tOTvnship,  and  the  next 
three  letters  describe  the  location  within  the  quarter  section  (160-acre  tract) 
and  the  quarter-quarter  section  (40-acre  tract),  and  the  quarter-quarter-quarte 
section  (10-acre  tract).  These  subdivisions  of  the  640-acre  section  are  desig- 
nated a,  b,  c,  and  d in  a counterclockwise  direction,  beginning  in  the  north- 
east quadrant.  If  there  is  more  than  one  feature  in  a 10-acre  tract,  consecuti 
digits  beginning  with  2 are  added  to  the  number.  For  example,  if  a water-quali 
sample  was  collected  in  sec.21,T.9N.  ,R20W,  it  would  be  numbered  09N20W21DAA2. 
Tiie  letters  DAA  indicate  that  the  well  is  in  the  NEh  of  the  NE^  of  the  SE^^,  anc 
the  number  2 following  the  letters  DAA  indicates  there  is  more  than  one  water- 
quality  sampling  location  in  this  10-acrc  tract. 
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PUBLIC  HEARING 


On  April  2,  1975,  at  7:00  p.m. , a public  hearing  was  held 
in  the  Community  Room  of  the  Gallatin  County  Courthouse, 
Bozeman,  Montana.  A taped  record  of  the  hearing  was  made 
by  the  Water  Quality  Bureau.  There  were  no  written  comments 
on  the  Upper  Missouri  Tributaries  Water  Quality  Inventory 
and  Management  Plan  submitted  at  the  hearing,  and  there  were 
no  formal  oral  comments  given  when  requested  by  the  hearings 
officer.  Participants  in  the  hearing  informally  discussed 
the  plan.  An  additional  30  days  were  allowed  for  submission 
of  written  comments  on  the  plan. 

Comments  and  corrections  noted  by  the  U.  S.  Geological 
Survey  and  the  Montana  Environmental  Quality  Council 
have  been  incorporated  into  this  final  report.  Comments 
by  the  Montana  Department  of  Fish  and  Game  are; 

There  are  two  areas  that  we  should  discuss  with  the 
Department  of  Health  personnel  regarding  priority 
planning  (see  page  13S  and  134  of  the  report). 

The  Madison  River  is  one  of  our  most  significant 
fisheries ^ therefore  high  priority  should  he  given 
to  minimizing  any  accelerated  erosion  and  sedimenta- 
tion problems  on  such  tributaries  as  the  West  Fork 
and  Cabin  and  Beaver  Creekso 

The  East  Gallatin  River  is  another  that  has  consi- 
derable potential  as  a fishery , However , it  has  many 
water  quality  problems.  Due  to  its  size  and  fishery 
potential 3 it  should  also  be  given  high  priority , 

Perhaps  you  could  discuss  this  with  Board  of  Health 
personnel o I also  believe  we  should  submit  this  in 
writing , 

It  would  also  be  desirable  to  implement  suspended 
sediment  monitoring  at  the  Beaverhead  River  Barretts 
Station  to  identify  possible  increases  in  sedimentation 
rates  between  that  station  and  the  one  at  Twin  Bridges , 
There  is  a noticeable  decrease  in  trout  populations 
between  these  points.  Heavy  sediment  disposition  is 
very  obvious  in  the  lower  Beaverhead  and  this  could 
provide  us  with  an  indication  of  the  amounts  entering 
from  above  Barretts . 

No  additional  comments  were  received. 

The  hearing  notice  was  posted  30  days  prior  to  the  hearing, 
and  notices  were  published  as  required  by  state  regulations. 
Letters  were  sent  to  all  persons,  organizations,  and  groups 
which  were  thought  to  have  an  interest  in  this  matter. 
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